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VI  PREFACE 

of  the  creatures  there  is  much  to  afford  entertainment, 
and  almost  every  new  observer  finds  something  singular 
to  relate. 

In  examining  the  structure  both  external  and  internal, 
whether  in  new  species  or  in  those  that  have  been  long 
established,  the  acutest  powers  of  observation  may  be 
trained  and  profitably  employed.  Moreover,  the  highest 
ingenuity  is  excited  and  finds  scope  in  the  effort  to  explain 
the  meaning  of  the  facts  observed.  For,  judging  by  dis- 
coveries already  made,  we  are  warranted  in  supposing 
that,  down  to  the  finest  hair,  every  detail  of  every  organism 
has  its  motive  and  meaning.  Nor  need  man  despair  of 
finding  out  something  for  his  private  and  personal  benefit 
while  investigating  the  physiology  of  a  shrimp. 

It  is  needless  to  insist  that  a  hundred  volumes  such  as 
the  present  would  not  suffice  to  discuss  the  subject  in  all 
its  bearings,  since  a  hundred  volumes  would  be  but  a 
small  fraction  of  what  has  been  already  written  upon  it, 
and  the  incessant  stream  of  publications  widens  and 
deepens  as  it  flows. 

By  the  references  made  to  some  of  the  most  recent 
and  to  some  of  the  most  important  authorities,  the  student 
will  be  guided  in  general  to  adequate  lists  of  literature. 
In  consulting  these  bibliographical  notices  he  will  be 
perhaps  as  much  amazed  by  the  multitude  of  writers  and 
writings  as  at  first  by  the  multitude  of  the  genera  and 
species  of  the  Crustacea  themselves.  He  will  be  led  to 
consider  it  not  unreasonable  that  the  present  volume 
should  have  been  content  to  deal  with  one  half  of  the 
entire  class,  leaving  the  other  half  for  a  future  occasion. 


VUl  PREFACE 

for  the  service  of  a  future  volume.  In  the  meantime  the 
production  of  the  present  book  was  entrusted  to  my  hands 
at  his  express  desire.  A  circumstance  so  honourable  to 
myself  and  so  well  fitted  to  inspire  an  initial  confidence 
in  my  readers,  it  would,  I  think,  be  false  modesty  to  con- 
ceal. My  best  thanks  are  due  to  Dr.  Woodward  for  his 
friendly  and  favourable  opinion  of  my  capacity ;  they  will 
be  best  paid  if  my  performance  has  succeeded  in  de- 
serving it. 

TEOMA.S  R.  R.  STEBBTNG 

TuNBRiDOB  Wells, 
February  17, 1892. 
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Worms ;  (5)  the  Arthropoda;  (6)  the  Mollusca,  among  which 
are  the  well-known  oyster,  snail,  and  cuttle-fish  ;  (7)  the 
Molluscoidea,  containing  the  mollusc-like  lantern-shells, 
and  the  grouped  animals  of  the  Polyzoa,  in  some  of  which 
the  so-called  *  bird's-head '  organs  amuse  the  observer ; 
(8)  the  Tunicata,  the  tunic-clad  or  mantled  animals,  com- 
prising the  Ascidians,  whether  tough-coated  or  gelatinous, 
and  the  Salpae  which  roam  the  sea  in  alternate  genera- 
tions solitary  or  connected  in  a  chain ;  (9)  the  Vertebrata, 
with  the  important  classes  of  fish,  amphibians,  reptiles, 
birds,  and  mammals. 

It  is  with  the  central  group  of  these  nine  that  we  are 
here  concerned.  So  far  as  the  name  goes  the  Arthropoda 
are  animals  with  jointed  limbs.  So  far  as  the  name  goes, 
therefore,  cats  and  dogs  and  vertebrates  in  general  might 
belong  to  this  division.  But  the  name  was  given  with 
reference  not  to  the  vertebrates,  but  to  the  vermes,  for 
originally  the  worms  and  arthropods  were  included  in  a 
division  called  the  Annulosa,  animals  of  which  the  bodies 
contain  several  annuli,  rings,  metameres,  somites,  zonites, 
arthromeres,  or  segments,  as  they  are  variously  called. 
These  two  sections  of  the  Annulosa  are  now  severed,  and 
are  distinguished  by  the  circumstance  that  the  one  is,  and 
the  other  is  not,  provided  with  jointed  limbs. 

The  Arthropoda  are  defined  as  animals  which  have 
bodies  composed  of  variously  shaped  segments ;  which 
have  jointed  appendages  attached  to  some  at  least  of  the 
segments;  which  have  (in  general)  a  brain  united  to  a 
ventral  nerve-cord,  or  ganglionic  chain,  and  which  exhibit 
bilateral  symmetry. 

None  of  the  other  divisions  will  be  found  to  possess  all 
these  characters  combined.  For  example,  in  the  verte- 
brata the  nerve-cord  is  dorsal,  in  the  mollusca  the  body  is 
unsegmented,  in  the  vermes  there  are  no  jointed  appen- 
dages. Instances,  it  is  true,  are  to  be  met  with  of  arthro- 
pods which  do  not  themselves  answer  the  requirements  of 
the  definition,  instances  in  which  the  body  is  unsymme- 
trical  or  unsegmented,  and  in  which  there  are  no  articu- 
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to  one  of  these,  they  are '  AqaaticArthropoda,  which  breathe 
by  means  of  gills.  They  have  two  pairs  of  antennae, 
numerous  paired  legs  on  the  thorax,  and  usually  also  on 
the  abdomen.'  This  is  compendious  and  useful.  The 
statements  clearly  exclude  all  the  other  classes  of  the 
Arthropoda.  They  are  also  widely  applicable  among  crus- 
taceans ;  yet  of  these  animals  there  are  some  which  are 
not  aquatic,  some  which  have  no  gills,  some  which  have 
not  two  pairs  of  antennae,  and  some  in  which  the  '  paired 
legs  on  the  thorax  '  are  not  numerous. 

A  different  definition  was  given  by  Professor  Alphonse 
Milne-Edwards  in  1860,  according  to  which  the  class  of 
Crustacea  comprises  '  all  the  segmented  animals  with  bran- 
chial or  cutaneous  respiration,  in  which  the  body  is  pro-^ 
vided  with  jointed  limbs,  whether  permanent  or  transitory.' 
The  Insecta  and  Myriapoda  breathe  by  means  of  the  air- 
tubes  called  tracheae;  most  of  the  Arachnida  by  means  either 
of  tracheae  or  pulmonary  sacs  kuown  as  fan  tracheae.  From 
all  these,  therefore,  the  definition  separates  the  Crustacea  in 
a  satisfactory  manner,  even  though  some  terrestrial  Crus- 
tacea combine  tracheate  with  branchial  respiration.  There 
are,  however,  some  subordinate  members  of  the  Arachnida, 
and  the  whole  class  Pycnogonida,  in  which  the  respiration  is 
dependent  on  the  surface  of  the  body  and  not  on  any  special 
orgaus.  As  it  is  only  in  recent  years  that  the  Pycnogonida 
have  been  constituted  an  independent  class,  it  was  no 
fault  of  a  definition  framed  in  1860,  that  it  included  them 
among  the  Crustacea,  to  which  they  were  then  supposed  to 
belong.  They  are  in  fact  separated  by  many  characters,  one 
of  which  is  the  possession  of  a  proboscis,  which  is  supposed 
to  have  originated  in  the  coalescence  of  the  upper  lip  and 
the  mandibles.  So  far  as  is  known,  they  are  all  marine 
animals.  On  the  other  hand,  those  Arachnida  which  have 
surface-respiration  are  apparently  all  air-breathei's.  To 
meet  all  existing  requirements,  then,  the  definition  of  the 
Crustacea  may  be  framed  in  the  following  manner  : — 

They  are  Arthropoda  without  terminal  proboscis,  with 
respiration  branchial  or  cutaneous,  the  latter  only  aquatic. 

It  is  not  to  be  expected  that  any  legitimate  definition 
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to  run  a  few  steps  into  the  ocean  and  out  again.  With  a 
similar  effort  of  the  scientific  imagination,  the  illustrious 
Erasmus  Darwin,  when  a  schoolboy,  excused  himself  for 
eating  roast  goose  during  Lent  by  the  scriptural  axiom 
that  *  all  flesh  is  grass,'  and  the  goose  therefore  a  species 
of  vegetable. 

So  far  as  the  name  Crustacea  implies  a  covering  of  any 
considerable  toughness,  it  is  little  applicable  to  some  of 
the  parasitic  members  of  the  class,  but  in  general  much 
more  confusion  than  advantage  follows  from  the  dis- 
placing of  long-established  names  in  the  effort  after 
absolute  accuracy.  If  we  are  never  to  use  the  scientific 
designation  of  a  group  unless  it  exactly  applies  to  all  the 
members  of  it,  then  what  is  to  be  done,  one  writer 
rather  maliciously  asks,  in  the  case  of  the  species  called 
Homo  sapiens  ? 

A  general  though  not  a  complete  agreement  prevails 
in  regard  to  the  externa]  boundaries  of  the  crustacean  class. 
The  proper  mode  of  subdividing  it  and  the  arrangement 
of  the  subdivisions  are  subjects  still  open  to  much  dis- 
cussion and  dispute.  Any  final  decision  depends  upon 
questions  of  genealogy  which  have  yet  to  be  answered. 
In  the  mean  time  four  sub-classes  may  be  accepted,  under 
the  names  Gigantostraca,  Malacostraca,  Entomostraca,  and 
Thyrostraca.  The  Gigantostraca,  or  giant-shells,  are  the 
oldest  in  known  lineage,  and,  as  the  name  implies,  fore- 
most in  the  average  of  magnitude.  They  seem  to  be 
tending  to  speedy  extinction.  The  Malacostraca  include 
forms  highest  in  development  and  of  most  direct  value  to 
mankind.  The  Entomostraca  probably  surpass  the  rest 
in  multitude  of  individuals,  if  not  also  of  species,  but  are 
the  smallest  in  average  size.  The  Thyrostraca,  commonly 
called  Cirripedia,  though  they  fall  short  of  the  Entomostraca 
in  numbers,  excel  them  in  bulk,  and  are  even  more  remote 
in  outward  appearance  from  any  general  idea  of  a  crusta- 
cean, such  as  the  better  known  malacostracan  lobster,  or 
the  crab  fish,  might  suggest. 

The  Greek  word  Malacostraca,  meaning  soft-shelled 
animals,  is  practically  equivalent  in  sense  to  the  Latin 
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not  podophthalmous,  and  does  not  apply  to  others  that 
are.  Instead  of  Podophthalma  or  Decapdda,  Bnrmeister 
proposed  Thoracostraca.  To  this,  however,  the  objections 
already  urged  against  Thoracipoda  will  apply,  with  the 
additional  one,  that  the  word  has  a  termination  which  had 
been  already  employed  in  two,  and  has  since  been  em- 
ployed in  the  third  and  fourth  of  the  higher  groups. 
Some  purists  correct  the  word  Edriophthalma,  in  accord- 
ance with  its  derivation,  into  Hedriophthalma.  They  may  1 
correct  on  the  printed  page,  but  who  can  guarantee  that 
they  will  have  their  cherished  aspirate  pronounced  ? 

The  stalk-eyed  Crustacea  are  portioned  out  into  four 
sub-orders:  1.  The  Brachyura,  or  short-tails,  such  as  the 
edible  crab;  2.  The  Macrura,  or  long-tails,  such  as  the 
common  lobster,  prawn,  and  shrimp ;  3.  The  Schizopoda, 
or  cleft-footed  crustaceans,  in  certain  points  of  structure 
so  near  to  the  prawns  and  shrimps  that  at  least  one  author 
of  eminence  classes  them  among  the  Macrura ;  and  4.  The 
Stomatop6da,  with  feet  converging  about  the  mouth,  crea- 
tures abundant  in  some  waters,  but  rare  in  those  that 
wash  the  shores  of  Great  Britain.  A  fifth  sub-order,  the 
Anomura,  or  irregular-tails,  has  long  been  accepted,  but 
modern  classification  is  disposed  to  distribute  its  members, 
which  include  the  hermit  crabs  and  others  of  very  curious 
habits,  between  the  Brachyura  and  the  Macrura,  from 
which  they  may  be  supposed  to  have  respectively  diverged, 
yet  without  losing  all  trace  of  family  connection. 

The  sessile-eyed  Crustacea  are  at  present  divided  into 
three  sub-orders,  theCumacea,  Isopoda,  and  Amphipoda. 
The  Cumacea  seem  to  have  entirely  escaped  the  notice  of 
the  ancients,  and  among  the  modems  an  accurate  know-  ^ 

ledge  of  their  singular  structure  is  not  too  widely  diffused. 
One  of  the  genera  earliest  brought  into  notice  received  the 
name  of  Cuma^  a  wave,  and  from  this  was  formed  the  de- 
signation Cumacea  for  the  whole  sub-order,  which  is  exclu- 
sively marine.  The  Amphipoda,  which  are  common  in 
fi^esh  as  well  as  in  salt  water,  were  so  named  by  the  French 
naturalist  Latreille,  as  having  feet  extending  in  all  direc- 
tions, their  limbs  at  the  same  time  having  much  diversity 
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in  fresh  water,  where  they  are  common,  but  inconspicuous, 
and  to  the  ordinary  observer  little  suggestive  of  the  crus- 
tacean type.  4.  The  Branchiura,  represented  by  the  carp- 
lice,  are  so  designated  from  having  a  branchial  tail  which 
actively  assists  in  the  function  of  respiration. 

The  Ostracoda,  a  title  which  might  be  interpreted  as 
the  testaceous  Crustacea,  may  be  easily  mistaken  for  minute 
bivalve  mollusca.  Like  the  Branchiopoda  they  are  divided 
into  four  sub-orders,  the  Podocopa,  Myodocopa,  Cladoc5pa, 
and  Platycopa,  in  which  names  words  meaning  feet,  mus- 
cles, branch,  and  broad,  are  respectively  compounded  with 
the  Greek  word  signifying  an  oar. 

The  Copepoda  point  at  once  to  a  connection  with  the 
preceding  order,  inasmuch  as  there  one  of  the  sub-orders 
derived  its  name  from  words  signifying  a  foot  and  an  oar, 
while  the  Copepoda  are  indebted  to  the  very  same  compo- 
nents, in  the  inverse  order  of  «n  oar  and  a  foot.  The 
actual  structure  of  the  animals  to  some  extent  justifies 
this  similarity  of  names,  but  in  general  appearance  the 
Copepoda,  not  being  shut  up  in  two-valved  shells,  are 
widely  different  both  from  the  Podocopa  and  the  rest  of 
the  Ostracoda.  Three  sub- orders  are  formed :  (1)  the 
Gnathostoma,  having  the  mouth  well  provided  with  jaws ; 
(2)  the  Pcecilostdma,  in  which  the  mouth  varies ;  (3)  the 
Siphonostoma,  having  the  mouth  produced  into  a  siphon 
or  tube. 

The  Gigantostraca  are  as  rare  as  the  Entomostraca  are 
common.  They  are  divided  into  three  orders,  the  Mero- 
stomata,  Xiphosura,  and  Trilobita.  Of  these,  the  first  and 
third  are  entirely  extinct,  so  that  the  knowledge  of  thom 
is  derived  only  from  fossil  remains. 

The  Merostomata  have  a  name  derived  from  two  words, 
meaning  a  thigh  and  a  mouth,  this  singular  combination 
alluding  to  the  no  less  singular  fact  that  in  these  animals 
the  mouth  is  surrounded  by  a  group  of  limbs  which  are 
not  only  locomotive  and  prehensile,  but  also  subservient 
to  mastication.  This  peculiarity  belongs  likewise  to  the 
Xiphosura,  or  sword-tails,  which  are  named  from  the  long 
and  sharp  piece  at  the  end  of  the  body,  their  characteristic 


12  A  HISTORY  OF  RECENT  CRUSTACEA 


CHAPTER  n 

SPECIMENS 

Collecting 

To  study  adequately  any  branch  of  natural  history,  it  is 
essential  to  have  specimens.  Many  exemplary  forms  of 
Crustacea  are  not  difficult  to  obtain.  Representatives  of 
the  two  highest  orders  in  the  group,  the  crab,  the  lobster, 
the  prawn,  the  shrimp,  are  exceedingly  familiar,  as  these 
creatures  lie  on  the  fishmonger's  board,  or  are  brought  to 
table  for  food.  When  the  eatable  parts  have  been  con- 
sumed or  otherwise  removed,  the  debris  is  still  of  value 
for  mental  nourishment.  This  refuse  may  be  made  to 
yield  more  profit  and  pleasure  than  many  a  costly  collec- 
tion which  can  only  be  viewed  intact.  By  carefully 
separating  the  constituent  parts  of  the  head,  the  trunk, 
and  the  tail,  in  each  of  the  crustaceans  above  mentioned, 
and  comparing  them  piece  by  piece,  the  beginner  will  be 
able  to  give  himself  a  cheap  but  invaluable  lesson.  He 
will  be  surprised  at  first  to  detect  likenesses  in  the  corre- 
sponding parts  of  animals  externally  very  distinct,  and 
afterwards  he  will  be  surprised  at  the  differences  in  the 
corresponding  parts  of  animals  which  he  has  learned  to 
regard  as  closely  connected.  As  his  range  of  study  widens, 
he  will  find  relationships  established  between  forms  which, 
to  any  one  unacquainted  with  the  intermediate  links,  must 
seem  to  have  absolutely  nothing  in  common.  For  instance, 
while  examining  the  gills  of  a  lobster,  he  may  chance  to 
observe  some  small  orange-coloured  specks,  and  may 
rightly  conjecture  that  these  are  parasitic  animals.  But 
it  is  scarcely  conceivable  that  any  amount  of  genius  would 
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any  stint  of  numbers.  Less  commonly  the  innocent  well- 
shrimps,  which  are  also  amphipod  crustaceans,  may  be 
obtained  from  wells.  It  may  be  proper  to  mention  that 
the  well-shrimp  is  not  poisonous,  and  that  it  flourishes  in 
water  which  is  perfectly  wholesome.  A  different  view  of 
its  character  is  probably  entertained  by  many  owners  of 
wells,  who  are  on  that  account  unwilling  to  mention  or 
acknowledge  its  presence.  From  stagnant  ponds  various 
species  of  Entomostraca  may  be  obtained  in  vast  abund- 
ance. Some  of  the  Phyllopoda  are  found  only  in  brine 
pools.  The  brine  shrimp,  Artemia^  breeds  in  vast  num- 
bers in  the  mud  of  the  great  Salt  Lake  of  Utah.  In 
South  America  one  of  the  Ostracoda  very  singularly  dwells 
on  the  leaves  of  a  plant.  The  river  crayfish  and  crusta- 
ceans parasitic  on  freshwater  fish  are  pretty  widely  dis- 
tributed. Highest  in  known  range  of  all  the  Crustacea 
are  the  Isopods  and  Amphipods  taken  by  Mr.  Whymper  at 
a  height  of  13,300  feet  on  the  Great  Andes  of  the  Equator. 
In  many  parts  of  the  world  there  are  land-crabs,  but  none 
of  these  live  •  in  the  British  Isles.  This  is  referred  to  as 
follows  in  the  '  Narrative  of  the  Cruise  of  the  Challenger,^ 
In  describing  the  visit  to  Ascension  Island  in  the  South 
Atlantic  Ocean,  the  writer  says : — 

'Land-crabs  swarm  all  over  this  barren  and  parched 
volcanic  islet.  They  go  down  to  the  sea  in  the  breeding 
season ;  they  climb  up  to  the  top  of  Green  Mountain,  and 
the  larger  ones  steal  the  young  rabbits  from  their  holes 
and  devour  them.  It  always  seems  strange  to  an  English 
naturalist  to  see  crabs  walking  about  at  their  ease  high  up 
in  the  mountains,  although  the  occurrence  is  common 
enough  and  not  confined  to  the  tropics.     In  Japan  a  crab 

15  to  be  met  with  walking  about  on  the  mountain  high 
roads  far  inland,  at  a  height  of  several  thousand  feet,  as 
much  at  home  there  as  a  beetle  or  a  spider,  and  crabs  of 
the  same  genus  (Thelphitsa)  live  inland  on  the  borders  of 
streams  in  Greece  and  Italy.' 

France  and  Germany,  as  well  as  England,  have  reason 
to  regret  that  the  sunny  south  should  have  a  monopoly  of 
these  land  or  river  crabs,  for  they  are  delicate  eating,  and, 
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shrimp  will  sometimes  attract  attention  by  making  an 
abrupt  spring,  after  which  it  sinks  softly  into  the  moist 
sand,  from  which  its  imitative  colouring  makes  it  barely 
distinguishable.  The  stretches  of  sand  on  the  shore, 
which  to  unobservant  or  inexperienced  eyes  might  seem 
quite  barren  and  deserted,  are  otten  teeming  with  crusta- 
cean life.  The  upper  and  driest  zone  will  be  riddled  with 
the  burrows  of  the  sand-hopper.  Lower  down  several  other 
species  of  amphipods  lie  at  a  very  small  depth  beneath  the 
surface.  Little  biting  carnivorous  isopods  are  there,  and 
occasionally  others  that  are  vegetarians.  In  some  localities 
Cumacea  can  be  found,  but  never  very  far  from  the  waves, 
nor,  when  they  are  present,  must  it  be  expected  that  these 
animals  will  make  a  striking  feature  in  the  landscape. 
They  are  remarkably  unobtrusive.  Where  rocks  and 
rock-pools  and  various  kinds  of  seaweed  abound,  and 
especially  on  sheltered  coasts,  a  very  large  number  of 
species  of  amphipods  and  isopods  may  be  obtained,  these 
being  in  most  instances  distinct  from  those  found  in  the 
sand.  Here  is  to  be  seen  Orchestia^  the  shore-hopper,  a 
near  ally  of  the  sand-hopper,  Talitrus,  Here  are  two  of 
the  marine  species  of  Gamma/rus^  and  examples  of  their 
cousins  Melita  and  Mcera^  all  of  which,  when  on  land,  slip 
or  wriggle  along  on  their  sides,  and  have  in  consequence 
been  irreverently  spoken  of  as  '  scuds.'  Many  other  forms, 
including  some  of  the  Caprellidae  or  skeleton-shi'imps,  can 
be  obtained  by  examining  tufts  of  the  finely  branched  sea- 
weeds. At  the  lowest  ebb  of  the  spring  tides,  a  day  or 
two  after  new  moon  or  full  moon,  species  may  be  obtained 
which  are  rarely  or  never  procurable  higher  up  on  the  shore. 
Several  of  the  isopods,  however,  may  be  taken,  indepen- 
dently of  the  lowness  of  the  tide,  roaming  among  the 
coarser  weeds,  and  mimicking  in  various  ways  the  colours 
around  them.  The  rocks  which  look  least  interesting, 
having  no  vegetation  except  the  short  black  crumbling 
foliage  of  the  Lichina  pi/gmcea,  supply  the  curious  Cam^ 
pecopea  hirsuta,  an  isopod  easily  to  be  confounded  with  the 
leaves  of  the  tiny  plant  which  shelters  it.  Found  among 
cirripedes  at  low  tide,  however,  it  displays  much  brighter 
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live  on  land  or  in  shallow  waters,  or  on  the  coast,  and  of 
those  specimens  which  are  brought  to  shore  either  as  or  in 
connection  with  articles  of  food,  the  student  may  obtain  a 
thoroughly  representative  collection.  Closely  as  all  the 
easily  accessible  localities  and  resources  have  been  already 
searched  and  examined,  even  from  among  them  he  will 
find  it  still  possible  to  add  new  species  to  the  long  roll  of 
those  hitherto  known.  In  many  of  the  forms  that  are 
common  and  abundant,  and  that  have  long  been  familiar 
to  science,  he  may,  by  diligent  observation,  find  features 
of  great  interest  that  have  heretofore  escaped  notice.  One 
discovery  he  will  almost  certainly  make,  that  the  objects 
of  his  study  do  not  deserve  the  epithets  of  contempt  and 
disgust  so  freely  lavished  upon  them  by  the  ignorant.  At 
every  step  he  will  be  increasingly  charmed  by  the  striking 
characters  which  different  species  exhibit,  by  the  delicate 
grace  or  the  intricate  mechanism  of  the  separate  parts,  and 
by  the  marvellously  varied  adaptation  of  the  different  or- 
ganisms to  their  diverse  modes  of  life. 

It  is,  however,  in  the  waters  of  the  ocean,  from  the 
surface  down  to  the  abyssal  depths,  that  the  vast  majority 
of  the  Crustacea  are  to  be  found.  Of  the  lower  limits  of 
the  so-called  bathymetrical  distribution  a  good  general 
idea  may  be  formed  from  the  results  of  the  dredging  and 
trawling  carried  on  by  the  Challenger,  during  a  voyage 
of  nearly  seventy  thousand  miles.  Of  the  Brachyura 
indeed,  only  a  single  specimen  of  a  single  species  was 
taken  so  low  down  as  1,875  fathoms.  Mr.  Miers,  who 
named  it  Eihxsa  {Ethusina)  chalhiiigeri^  says :  *  This  is  the 
greatest  depth  at  which  any  Brachyurous  crustacean  was 
taken  by  the  expedition,  and  also,  I  believe,  the  greatest 
hitherto  recorded  for  any  species  of  crab.'  It  was  not, 
perhaps,  to  be  expected  that  members  of  the  highest  order_ 
in  the  class  would  either  need  or  condescend  to  penetrate 
into  the  very  lowest  regions,  where  light  and  heat  and 
vegetation,  not  to  speak  of  cheerful  society,  must  at  the 
best  he  very  scanty  and  extremely  scarce.  The  very  genus 
Eihusay  with  its  sub-genus  or  neighbouring  genus  Ethu-- 
dna^  seems  to  apologise  for  frequenting  levels  beneath  its 
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found  a  cumacean  as  low  down  as  2,050  fathoms,  bat  some 
years  earlier  the  Swedish  Spitzbergen  expedition  obtained 
the  appropriately  named  Diastylis  stygia  from  the  still  lower 
deep  of  2,600  fathoms.  The  Isopoda  extend  down  to  2,740 
fathoms,  the  Amphipoda  possibly,  but  by  no  means  cer- 
tainly, to  2,500.  Among  the  Entomostracans,  a  Phyllo- 
carid  species  came  from  2,550  fathoms,  Ostracoda  from 
2,750,  the  strange  copepod,  Pontosiratioteii  abyssicola, 
Brady,  from  2,200,  and  a  parasitic  copepod,  Lerncea  abys- 
sicola,  was  attached  to  a  deep-sea  fish  brought  by  the  trawl 
from  2,400  fathoms.  Lastly,  of  the  Cirripedes  the  great 
Scalpellum  regium  was  dredged  from  a  depth  of  2,800 
fathoms,  the  character  of  these  animals  giving  more  cer- 
tainty than  can  be  had  with  free-swimming  Crustacea, 
that  the  specimens  actually  came  from  the  depth  assigned. 
In  the  use  of  trawls  and  di*edges  with  open  mouths,  there 
is  always  a  chance  that  specimens  may  be  captured  in  the 
course  of  lowering  or  hauling  in  the  instrument,  instead  of 
while  it  is  being  dragged  along  the  ocean  floor.  By  this 
means  the  record  of  the  occurrence  of  specimens  at  as- 
tonishing depths  is  left  open  to  some  question.  Yet  on 
the  whole  there  is  fair  reason  to  believe  that  most  of  the 
principal  groups  of  Crustacea  have  representatives  capable 
of  supporting  existence  in  regions  of  dense  gloom,  with 
a  temperature  icily  cold,  and  under  a  column  of  water 
from  two  to  three  miles  in  height.  Many  species,  indeed, 
of  the  Crustacea  show  a  preference  for  a  frigid  climate, 
since  where  this  condition  prevails  their  swarms  are  far 
vaster  and  their  bodies  more  bulky  and  solid  than  in 
waters  less  cold.  These  Polar  forms,  therefore,  find  no 
inconvenience,  but  the  reverse,  in  the  unheated  tempera- 
ture of  the  *  great  depths,  and  though  probably  many  of 
them  could  not  possibly  pass  the  tropical  waters  at  or  near 
the  surface,  far  down  there  is  a  suitable  water-way  for 
them  from  one  pole  of  the  earth  to  the  other. 

It  is  rather  the  task  of  national  expeditions  than  of 
any  private  collector  to  procure  the  exceptional  forms 
which  the  remotest  abysses  of  the  sea  have  yielded  and 
may  be  expected  still  from  time  to  time  to  yield.     There 
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head  and  other  parts  of  the  whale  while  the  monster  is  still 
alive.  On  the  other  hand,  whales  and  seals,  and  fishes 
large  and  small,  swallow  down  the  Crustacea  in  a  truly 
wholesale  manner,  and  so  prevent  these  prodigiously 
prolific  animals  from  producing  a  complete  block  in  the 
cooler  parts  of  the  ocean.  Independently  of  this  interest- 
ing exchange  of  courtesies,  which  consists  in  alternately 
eating  and  being  eaten,  there  is  another  kind  of  associa- 
tion between  crustaceans  and  other  animals,  known  as 
commensalism.  In  this  the  one  creature  lives,  not  at  the 
expense  of  the  other,  but  merely  in  companionship  with 
it.  Thus,  on  the  common  starfish  there  is  found  a  thread- 
like minute  species  of  the  Caprellidas.  Though  the  star- 
fish is  very  frequently  to  be  met  with  on  the  shores,  its 
companion  Fariambus  typicus  (Kroyer)  *  is  only  seen  on 
dredged  specimens,  so  that  apparently  this  tiny  animal 
has  the  sense  to  disengage  itself  when  its  host  is  being 
driven  into  an  unsuitable  or  dangerous  position.  Some  of 
the  Amphipoda  Hyperidea  are  very  frequently  to  be  found 
upon  jelly-fishes.  One  of  the  Gammaridea,  Iscea  Montagui, 
Milne-Edwards,  appears  never  to  have  been  found  except 
upon  the  Spinous  Spider  Grab,  Maia  squinado^  for  clinging 
to  which  its  feet,  with  their  serrate  widened  extremities, 
are  peculiarly  adapted.  A  French  zoologist,  M.  Edouard 
Chevreux,  some  five  or  six  years  ago,  was  searching  this 
interesting  crab  for  its  already  well-known  commensal, 
when  to  his  surprise,  among  the  algae  and  hydrozoa,  with 
which  the  carapace  is  usually  decked,  he  found  not  only 
the  species  he  was  in  search  of,  but  no  less  than  twenty- 
two  other  species  of  Amphipoda  into  the  bargain.  Maia 
squinado  is  not  found  far  to  tb^  northward.  On  the  other 
hand  a  very  distinct  crab,  but  with  some  external  re- 
semblance to  it,  Lithodes  maia,  is  not  found  far  to  the 
southward.  Such  facts  of  distribution  are  often  of  scien- 
tific importance.  For  instance,  with  regard  to  the  com- 
paratively narrow  strip  of  land  which  separates  North 
from  South  America,  the  geologist  will  desire  to  know  how 
far  the   crustacean  fauna  of  the  sea  on  one  side  of  the 

•  Formerly  Podalirius  typicus. 
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CHAPTER  m 

MAGNITUDE 

In  zoology,  size  attracts  attention  in  comparison  with 
two  standards.  Man  contrasts  the  bulk  of  an  animal 
either  with  the  average  in  his  own  order  or  with  that  of 
the  group  to  which  the  particular  animal  belongs.  An 
elephant  is  a  huge  beast,  not  in  competition  with  a  whale, 
but  with  a  human  being.  A  hornet  less  than  a  man's 
little  finger  is  a  monster  beside  a  house-fly  or  a  gnat.  As 
in  all  classes  the  majority  of  individuals  conform  pretty 
closely  to  the  average  magnitude,  the  mind  becomes 
trained  to  regard  the  exceptional  extremes  with  wonder, 
often  not  unmingled  with  admiration  when  the  mass  is 
not  smaller  but  greater  than  common.  Among  the  Crustacea 
there  are  forms,  not  indeed  surpassing  all  others  in 
diminutiveness,  but  at  any  rate  so  exceedingly  small  that 
the  sharpest  eyes  could  perhaps  never  have  found  out  that 
they  were  crustaceans  without  the  aid  of  the  microscope. 
Here  it  is  that  the  philosophical  naturalist  sometimes  finds 
chief  reason  to  marvel,  in  perceiving  the  whole  machinery 
of  life,  enabling  active  locomotion,  nutrition,  and  repro- 
duction, with  senses,  a  power .  of  choice,  and  the  capacity 
for  feeling  pleasure  and  pain,  all  packed  away  as  neatly 
and  conveniently  as  possible  in  so  extraordinarily  small  a 
casket.  For  preliminary  studies  creatures  of  more  con- 
siderable compass  hold  an  obvious  advantage,  and  with 
most  observers  it  is  rather  the  giants  of  an  order  than 
the  dwarfs  that  are  deemed  especially  remarkable  and 
worthy  of  the  notice  which  they  are  fitted  readily  to 
engage.     Some  of  the  old  writers  probably  understood 
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'This  navigator  having  landed  on  the  Isle  of  Crabs  in 
America,  he  was  there  immediately  surrounded  by  these 
animals;  although  he  was  armed,  although  he  made  a 
stout  resistance,  he  had  to  succumb.  These  monstrous 
crustaceans,  the  largest  known  in  the  world,  cut  in  pieces 
with  their  claws  his  legs,  his  arms,  and  his  head,  and 
gnawed  his  carcase  to  the  very  bones.'  ^  There  are  some 
elements  of  truth  in  this  blood-curdling  story.  It  is  true 
that  Drake  died  in  the  West  Indies.  It  is  true  that  he 
landed  on  Crab  Island.  It  is  true  that  he  met  with  huge 
crabs.  But  he  died  on  board  his  own  ship  of  a  sickness 
brought  on  by  disappointment,  and  his  body  wrapped  in 
a  leaden  shroud  was  buried  in  the  sea.  The  Crab  Island 
on  which  he  once  landed  was  in  the  Eastern  not  the 
Western  Main,  nor  did  he  lose  his  life  upon  it.  The  land- 
ing was  in  the  course  of  his  successful  voyage  round  the 
world,  and  it  was  not  the  crabs  that  ate  Drake,  but  Drake 
and  his  people  that  ate  the  crabs,  of  which  a  single  one, 
they  afterwards  said,  was  sufficient  to  make  a  meal  for  four 
men.  That  might  well  be,  if  the  crabs  at  all  resembled 
the  giant  crab  of  Australia,  Pseudocarcinus  gig  as  (Lamarck),^ 
in  which  the  carapace  is  said  to  be  sometimes  two  feet  in 
breadth,  and  in  which  one  of  the  claws  of  the  front  pair 
attains  a  vast  bulk.  Such  crabs  as  these  may  be  thought 
to  justify  a  statement  in  Linschotten's  '  Voyage  to  Goa,' 
according  to  which,  'To  the  South  of  Goa,  at  a  place 
called  iSt.  Peters  Sand,  there  are  Crabs  so  great  and 
numerous,  that  Men  are  forced  to  keep  a  good  Watch  to 
defend  themselves,  for  if  they  get  one  in  their  Claws  it 
costs  him  his  life.' 

No  crustaceans,  however,  either  extinct  or  extant,  can 
compete  in  size  and  power  with  those  fabled  by  Olaus 
and  De  Paw.  In  the  far  distant  Silurian  age  the  fossil 
genus  Pterygotus  among  the  Merostomata  is  supposed  to 
afford  the  largest  specimens  of  the  whole  crustacean  class. 

*  Nouvelle  Biograjyhie  gSn6rale^  edited  by  Hoefer,  1. 14,  p.  737.  1856. 

*  An  author's  name  appended  in  parentheses  by  cnstom  signifies 
that  he  is  responsible  only  for  the  species,  and  that  this  no  longer 

•   stands  in  the  genus  to  which  he  had  assigned  it. 
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which  are  sometimes  considerably  longer  than  the  animal's 
body.  The  common  lobster,  though  less  bulky  in  the 
trunk  and  with  more  slender  antennaB,  attains  an  equal 
length,  or  by  inclusion  of  its  long  and  powerful  claws 
might  claim  in  this  respect  far  to  exceed  the  weak-limbed 
FaMnurus,  There  is  an  Australian  crayfish,  Astacopsis 
serraius  (Shaw),  from  ten  to  twenty  inches  long,  and 
weighing  some  pounds,  which  makes  a  fine  show  when 
compared  with  the  much  more  modest  dimensions  of  the 
English  crayfish.  In  the  same  way  Leander  serratus  (Pen- 
nant), the  common  prawn  of  British  markets,  is  humbled 
by  contrast  with  Pakemon  cardnns,  the  river  prawn  of  the 
West  Indies  and  Guatemala,  of  Surinam  and  the  Ganges, 
with  its  lobster-like  size  of  twelve  inches  long.  Palcbmoii 
la/r,  from  the  Pacific  Islands  and  India,  exaggerates  one  of 
the  characteristics  of  the  genus  to  which  it  belongs,  inas- 
much as  a  male  specimen  iive  inches  in  length  will  have  the 
second  pair  of  legs  nearly  eight  inches  long — much  longer, 
therefore,  than  the  body  which  carries  them.  The  Her- 
mit Crabs  appear  to  attain  their  maximum  at  about  eight 
inches,  a  length  not  inconsiderable,  seeing  that  it  has  to 
be  accommodated  to  the  vacant  shell  of  a  univalve  mollusc. 
One,  however,  of  their  near  kindred,  Lithodes  camschatica 
(Tilesius),  has  sometimes  a  span  of  four  feet.  This  makes 
its  hermitage  not  in  the  shell  of  a  mollusc,  but  in  some 
cranny  of  the  rocks.  From  this  fastness  it  takes  vengeance 
on  the  crab-eating  octopus,  and  is  itself  so  firmly  lodged 
that  it  cannot  easily  be  dragged  out,  except  in  fragments. 
Of  shrimps,  Pasiphcea  princeps  (S.  I.  Smith),  dredged  by 
the  Albatross  in  1883,  may  be  accepted  as  the  leader,  . 
seeing  that  it  is  not  only  far  larger  than  any  of  its  own 
genus  hitherto  known,  but  by  its  length  of  more  than 
eight  inches  and  a  half,  it  exceeds  all  examples  of  kindred 
gene  I  a. 

Among  the  Schizopoda  the  more  familiar  species  are 
quite  the  reverse  of  bulky.  A  specimen  of  Gnathophansia 
itigens  (Dohrn),  measuring  from  the  tip  of  the  rostrum  to 
the  extremity  of  the  telson  or  tail  157  millimetres,  or 
C^  inches,  is  spoken  of  as  possessing  '  a  truly  gigantic  size 
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there  are  Gammarids,  Hyperids,  and  Caprellids,  of  micro- 
scopic proportions,  but  for  colossal  species  each  Amphipod 
division  must  be  content  to  compare  its  members  one  with 
another,  rather  than  with  the  outside  world.  In  the 
threadlike  Caprellidea,  some  of  which  might  be  regarded 
as  creatures  of  only  one  dimension,  the  Challenger  species, 
Dodecas  elongata,  by  help  of  its  antennae  and  hind  legs,  can 
stretch  over  a  space  of  three  inches.  In  the  Hyperidea, 
Rhabdosoma  armatwm  ^  is  not  quite  so  thin,  but  its  length 
is  greater,  since  the  tip  of  its  rostrum  is  sometimes  nearly 
five  inches  distant  from  the  extremity  of  its  caudal  appen- 
dages. In  the  same  section  the  remarkable  genus  Gystisoma 
has  species  which  combine  a  length  of  four  or  five  inches 
with  the  respectable  breadth  and  depth  of  an  inch  in  the 
amplest  part  of  the  head.  The  chief  boast  of  the  Gam- 
maridea  is  Eur y thanes  gryllus  (Lichtenstein  in  Mandt). 
The  first  specimen  observed  of  this  full-bodied  animal  was 
three  inches  long  and  two  inches  and  a  quarter  round  the 
waist.  It  was  disgorged  in  the  far  north  by  a  wounded 
arctic  petrel.  Twenty-seven  years  later  it  again  attracted 
scientific  attention,  singularly  enough  the  specimen  this 
time  coming  from  the  far  south,  for  it  was  taken  from  the 
stomach  of  a  fish  caught  off  Cape  Horn.  Its  body  was 
nine  centimetres  long  and  three  deep — in  other  words,  more 
than  three  and  a  half  inches  in  length  and  more  than  one 
inch  in  depth.  In  recent  years  the  apparent  anomaly  of  its 
occurrence  both  in  arctic  and  sub-antarctic  waters  has  been 
explained  by  evidence  that  it  can  make  itself  at  home  in  the 
intervening  expanse,  since  in  1883  the  American  steamer 
Albatross  captured  a  specimen  over  four  and  a  half  inches 
long,  in  deep  water  off  the  middle  Atlantic  coast  of  the 
United  States.  This  must  be  regarded  as  the  bulkiest  of 
the  Amphipoda  yet  known. 

The  Entomostracans  make  their  position  in  the  world's 

'  It  is  doubtful  whether  the  change  of  this  name  to  Xiphocephalus 
armatuSj  as  proposed  by  Dr.  Bovallius,  can  be  justified,  since  the 
name  XyphicSphale  was  only  given  by  Eydoux  and  Souleyet  on  Gu^rin's 
authority  in  trivial  not  in  scientitic  form,  an  ill-spelt  French  name  for 
a  genus  rather  hinted  at  than  established  or  defined,  the  name  more- 
over not  being  definitely  given  but  only  contingently  suggested. 
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CHAPTER  IV 

ON  STRUCTURE 

The  body  of  a  crustacean  is  externally  divided  into  a  theo- 
retically constant  number  of  segments  and  paired  append- 
ages. In  the  Malacostraca,  it  generally  exhibits  a  more  or 
less  clear  partition  into  head,  trunk,  and  tail,  or,  as  these 
parts  are  sometimes  called,  cephalon,  thorax,  and  abdomen. 
There  is  indeed  a  rather  bewildering  supply  of  alternative 
names,  which  it  is  needless  for  the  moment  to  discuss. 
The  objections  to  the  use  of  the  word  thorax  have  been 
already  mentioned.  Throughout  the  sub-class,  however, 
the  head  is  found  to  be  united  to  some  portion  of  the  trunk, 
and  to  denote  this  variable  combination  the  convenient 
word  cephalo'thorax  is  very  frequently  employed  for  the 
region  covered  by  the  carapace.  It  is  a  matter  of  opinion 
whether  the  full  number  of  true  segments  should  be 
reckoned  as  twenty  or  twenty-one,  since  that  which  is 
called  the  telson,  and  which  is  regarded  by  many  authors 
as  the  terminal  segment,  is  considered  by  others  not  to  be 
a  true  twenty-first  segment,  but  a  median  outgrowth  of  the 
twentieth.  Scarcely  ever  can  the  whole  number  be  dis- 
tinguished in  one  and  the  same  animal.  As  the  Entomos- 
traca  always  have  more  or  fewer  than  the  theoretical  num- 
ber, there  is  some  need  for  the  eye  of  faith- to  include  them 
in  the  reckoning.  The  foundation  of  the  integument 
which  forms  the  external  skeleton  of  a  crustacean  is  a 
tolerably  flexible  substance  called  chitin.  This  is  hardened 
and  consolidated  by  being  impregnated  with  calcareous 
salts,  and  the  absence  of  these  leaves  the  skin  the  requisite 
flexibility  for  acting  as  a  joint  between  one  hardened  part 
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in  swimming  or  climbing  or  clasping.  The  moutli-organa 
of  one  group  are  the  grasping  weapons  of  another.  The 
walking  legs  of  one  set  are  elsewhere  adapted  for  swim- 
ming. There  are  also  other  functions  conjugal  or  maternal 
in  which  the  swimming  legs  or  the  walking  legs  may  take 
part,  while  the  breathing  apparatus,  simple  or  complicated, 
may  be  connected  with  the  mouth-organs  or  limbs  of  the 
trunk  or  both,  or  else  with  the  swimming  organs  of  the 
tail-part,  commonly  called  the  pleon.  These  and  other 
curious  modifications  are  largely  made  use  of  in  classifying 
the  Crustacea,  and  to  understand  the  unavoidable  intrica- 
cies of  any  system  of  arrangement,  the  outgrowth  of  each 
segment  should  be  studied,  in  some  form  the  less  abnormal 
the  better. 

1 .  The  first  segment  is  known  as  the  ocular  or  ophth- 
almic. This  is  clearly  articulated  in  the  Squillidas,  but  only 
occasionally  in  other  groups,  as  in  the  macruran  Plesi- 
onlka  umproduda^  Sp.  Bate.  Its  individuality  is  in  no 
way  indicated  in  the  sessile-eyed  Crustacea,  in  some  of 
which  the  eyes  pretty  well  cover  the  whole  dorsal  surface 
of  the  head.  In  the  Brachyura  and  Macrura  its  original 
independence  can  often  be  traced,  but  it  is  in  these  chiefly 
attested  by  the  pair  of  movable  appendages  which  it 
almost  invariably  carries.  Now,  just  as  it  is  thought 
that  all  the  segments  represent  a  common  original  type 
variously  modified,  a  similar  view  is  applied  to  all  the 
appendages  that  arise  from  the  segments. 

The  resemblance,  in  fact,  is  often  very  obvious  between 
the  antennae  and  the  swimming  feet ;  between  the  laminar 
maxillas  near  the  mouth  and  the  opercular  and  breathing 
plates  in  the  tail ;  between  the  maxillipeds,  which  are  in- 
struments of  nutrition,  and  the  ambulatory  legs  of  the 
trunk  ;  so  that  a  connection,  at  first  sight  very  improbable, 
is  satisfactorily  established  between  them  all,  when  the 
comparison  has  been  sufficiently  extended.  Yet  it  de- 
mands some  exercise  of  faith  on  the  part  of  a  novice  to 
accept  the  declaration  that  this  homology  holds  between 
the  claw  of  a  lobster  and  its  eye.  No  two  parts  of  an 
animal  could  well  be  more  unlike  in  appearance  and  func- 
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reverse.  These  organs  are  sometimes  most  dwindled  in 
families  which  can  claim  a  decided  precedence  over  others 
in  which  these  appendages  are  well  developed.  Thus  they 
are  short  in  the  crabs,  but  long  in  the  lobsters  and  shrimps, 
and  short  in  the  normal  Isopods,  but  long  or  large  as  a  rule 
in  the  Amphipoda,  and  within  the  Amphipoda  they  are 
short  in  the  Orchestidas,  a  family  that  claims  superiority 
by  its  tendency  to  terrestrial  habits. 

Those  who  have  made  themselves  acquainted  with 
Professor  Huxley's  volume,  '  The  Crayfish,'  in  the  Inter- 
national Scientific  Series,  will  be  aware  that  in  describing 
a  crustacean  appendage  he  names  the  first  two  joints  the 
protopodite,  which  bears  at  its  extremity  on  the  inner  side 
the  endopodite,  and  on  the  outer  side  the  exopodite.  For 
these  terms  the  shortened  forms  exopod  and  endopod  will 
here  be  preferred — exopod  for  exopodite,  endopod  for 
endopodite  and  protopodite  combined — and  peduncle  will 
be  used  for  a  variable  number  of  basal  joints.  In  the  first 
antennas  the  peduncle  consists,  as  already  stated,  of  three 
joints,  and  by  this  circumstance  the  rule  which  widely 
prevails  elsewhere  that  the  so-called  protopodite  ends  with 
the  second  joint  of  an  appendage  is  broken  without  any 
obvious  cause.  Moreover,  that  which  by  its  function  and 
in  general  by  its  superior  size  appears  to  be  the  main 
branch  is  here  the  outer  one,  and  not  as  usual  the  inner. 
It  is  conceivable  that  the  exopod  is  wanting,  that  the  main 
branch  or  principal  flagellum  is  the  true  endopod,  and  that 
the  secondary  flagellum  is  an  independent  outgrowth. 
For  the  reasons  mentioned,  and  some  others.  Dr.  J.  E.  V. 
Boas  considers  that  the  first  antennas  are  not  homologous 
with  the  following  limbs,  but  that  both  they  and  the 
stalked  eyes  ought  to  be  regarded  as  Mmb-like  sense 
organs.  That  besides  being  organs  of  touch,  they  are 
frequently  organs  of  other  senses,  seems  to  be  beyond 
doubt.  In  the  Macrura  at  large  the  first  joint  contains 
an  auditory  apparatus.  Sometimes  the  cavity  is  provided 
with  a  well-formed  otolith  or  ear-stone.  In  the  lobster 
and  crayfish,  Mr.  Spence  Bate  says,  '  the  perforation  is 
loDg,  narrow,  and  slit-like,  the  aperture  being  scarcely 
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Spence  Bate  suggests  that  its  function  may  consist  in  pio- 
tecting  and  keeping  clean  the  mass  of  cilia  and  filaments 
attached  to  the  outer  branch.  In  some  genera  of  the 
Macrura,  for  example  Palcemon  and  Alpheus,  the  principal 
flagellum  divides  at  some  distance  from  its  base  into  two 
branches.     In  the  Squill idae,  also,  there  are  three  flagella. 

3.  The  third  segment  carries  the  outer,  under,  or  second 
antennae,  sometimes  called  simply  the  antennae  in  distinc- 
tion from  '  antennules.'  They  are  rarely  absent,  as  in  the 
females  of  some  Amphipoda.  More  often  they  are  strongly 
developed,  in  some  instances  exceeding  in  length  all  the 
rest  of  the  animal  which  carries  them,  the  joints  of  the 
flagellum  or  lash  being  then  very  numerous.  In  the 
Malacostraca  the  peduncular  portion  embraces  the  first 
five  joints.  The  exopod,  when  developed,  as  it  gene- 
rally is  in  the  Macrura,  very  commonly  has  the  form 
of  a  thin  plate  known  as  the  antennal  scale,  in  Latin 
squama,  while  those  who  love  long  words  are  privileged  to 
call  it  the  scaphocerite.  When  laterally  extended  this 
broad  scale  must  assist  in  keeping  the  animal  upright  in 
the  water,  a  position  which  would  otherwise  with  difficulty 
be  maintained  by  long-bodied  forms.  In  some  Crustacea, 
the  scale,  though  present,  has  not  a  laminar  character, 
and  it  is  then  spoken  of  as  the  acicle.  The  first,  or  basal 
joint  of  the  peduncle,  is  not  unfrequently  soldered  to  the 
wall  of  the  head,  and  very  often  carries  a  tubercle  in  con- 
nection with  the  '  green  gland/  of  which  the  function  is 
supposed  to  be  renal,  though  it  has  not  been  with  certainty 
determined.  That  this  tubercle  is  of  some  importance 
may  be  inferred  from  the  f;ict  that  in  some  cases  where 
the  antenna  itself  is  obsolete  the  tubercle  persists. 

It  is  not  a  little  singular  that  up  to  thirty  years  ago 
or  later,  many  naturalists  of  eminence  regarded  this  tuber- 
cle as  connected  with  the  auditory  apparatus,  which  they 
assigned  to  the  base  not  of  the  first  but  of  the  second 
antennae.  Milne-Edwards  in  1834  refers  to  the  researches 
of  M.  Savart,  who  had  discovered  that  the  stretching  of  a 
fine  elastic  membrane  over  an  opening  was  one  of  the 
circumstances  best  adapted  to  promote  the  appreciation  of 
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size,  it  is  a  question  whether  the  trunk  of  the  mandible 
may  not  represent  a  coalescence  of  the  first  and  second 
joints,  or  even  of  the  first  three  or  four  joints.  The  latter 
supposition  would  explain  the  circumstance  above  noticed 
that  its  '  palp '  or  terminal  portion  in  the  Malacostraca 
never  exceeds  the  number  of  three  joints,  though  it  may 
be  reduced  to  two  or  one,  or  may  vanish  altogether  (see 
Plates  XII.,  XV.,  XIX.).  On  the  inner  side  of  the  man- 
dible there  is  sometimes,  adjoining  the  cutting  edge,  a 
plate  which  more  or  less  closely  imitates  that  edge  in  its 
character.  It  has  now  been  made  probable  that  this 
secondary  plate  is  a  modification  of  one  of  the  spines  above 
noticed,  and,  as  if  to  show  the  plasticity  of  nature,  some- 
times the  series  of  spines  mimic  the  secondary  plate. 

The  upper  and  lower  lip  seem  best  to  be  regarded  as 
modifications  of  the  integument,  where  it  is  turned  in  to 
form  the  alimentary  canal,  commencing  with  the  oesopha- 
gus or  gullet. 

An  American  lady,  Miss  J.  M.  Arms,  however,  in  her 
very  clever  little  work  on  Crustacea,  in  Alpheus  Hyatt's 
'  Guides  for  Science-teaching,'  maintains  that  the  leaves  of 
the  lower  lip  '  are  independent  outgrowths  or  buds  from 
the  integument,  as  much  as  any  other  pair  of  appendages ; 
and  the  fact  that  the  parts  of  the  segment  to  which  they 
must  have  belonged  have  disappeared,  or  cannot  be  readily 
found,  is,'  in  her  opinion,  'an  argument  of  doubtful 
weight.' 

The  theory  that  all  the  appendages  of  a  crustacean  are 
either  legs  or  modified  legs  will  strike  a  casual  observer 
as  rather  strained  in  its  application  to  the  mandibles. 
That  a  crab  should  adapt  the  basal  joints  of  a  pair  of 
limbs  for  masticating  its  food  may  seem  as  unlikely  and 
absurd  as  that  a  man  should  have  teeth  on  his  elbows, 
and  should  draw  them  up  in  front  of  his  lips  for  the 
purpose  of  biting  and  chewing  whatever  he  wished  to  put 
into  his  mouth.  To  prevent  all  cavilling,  however,  on 
this  point  of  the  theory,  the  King  Crab,  Limulus,  is  so 
obliging  as  to  ignore  the  ordinary  mouth  organs,  and  to 
use  the  bases  of  its  actual  walking  legs  as  mandibles. 
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7.  The  appendages  of  the  seventh  segment  are  dis- 
tinguished from  the  two  preceding  pairs  by  the  name 
maxillipeds,  meaning  maxillary  feet  or  jaw-feet,  because 
they  often  conspicuously  combine  the  function  of  a  mouth- 
organ  with  the  general  appearance  of  a  crustacean  leg. 
This  is  very  much  tbe  case  in  the  Amphipoda,  where  they 
conclude  the  series  of  cephalic  appendages,  having  here 
something  of  the  opercular  function  which  they  exercise 
still  more  conspicuously  in  the  Isopoda.  In  the  Copepoda, 
which  are  content  with  one  pair  of  maxillas,  there  are  two 
pairs  of  '  foot-jaws,'  in  regard  to  which  the  singular  dis- 
covery has  been  made  that  they  belong  to  a  single  segment, 
and  yet  do  not  violate  the  rule  that  a  single  segment  is 
limited  to  a  single  pair  of  appendages.  By  tracing  the 
process  of  development  Dr.  Claus  made  it  clear  that  they 
were  in  fact  the  exopods  and  endopods  of  a  single  pair  of 
limbs,  which  had  separated  so  as  to  wear  the  appearance 
of  two  distinct  pairs,  which  is  much  as  if  the  radius  and 
ulna  in  the  human  arm  were  to  become  independent  and 
produce  a  four-handed  man. 

In  the  higher  Crustacea  these  appendages,  without 
being  divided,  are  only  the  first  of  a  series  of  three  pairs 
of  maxillipeds.  Their  forms  vary  exceedingly  in  the 
different  groups.  Sometimes  the  endopod  is  seven-jointed 
like  an  ordinary  limb,  at  others  the  terminal  part  is 
reduced  to  insignificance.  Often  the  epipod  and  exopod 
are  important  both  in  size  and  function. 

8.  In  regard  to  the  eighth  segment,  a  diflSculty  arises 
as  to  how  the  appendages  should  best  be  designated.  In 
some  groups,  such  as  the  Amphipoda  and  Isopoda,  they 
belong  not  only  in  theory  but  in  fact  to  the  trunk,  and 
they  have  in  these  groups  been  called  gnathopods,  a  word 
which,  like  maxillipeds,  means  jaw  feet,  and  which  was 
chosen  to  indicate  that  they  grasped  the  food  in  a  jaw-like 
manner.  But  in  the  h'gher  Crustacea  these  appendages 
practically  belong  to  the  mouth  and  not  to  the  trunk, 
their  general  appearance  and  functions  allying  them 
closely  to  the  preceding  pair.  Under  these  circumstances 
it  seems  best  to  call  them  the  second  maxillipeds.     For, 
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further  be  noticed  that  there  are  Crustacea  in  which  one 
or  other  of  the  joints,  most  often  the  fifth,  is  itself  multi- 
articulate,  thus  adding  to  the  normal  number,  which  on 
the  other  hand  is  still  more  frequently  diminished  by 
coalescence,  absorption,  or  complete  failure  of  develop- 
ment, affecting  various  parts  of  the  limb. 

9.  The  ninth  segment  carries  a  very  important  and, 
at  the  same  time,  very  variable  pair  of  appendages,  which, 
as  the  third  maxillipeds,  have  in  the  higher  Crustacea  the 
same  kind  of  opercular  character  that  has  been  noticed  as 
pertaining  to  the  appendages  of  the  seventh  segment  in 
some  of  the  lower  groups  of  the  Malacostraca.  In  his 
celebrated  and  valuable  work  on  the  Crustacea  of  Japan, 
de  Haan  made  great  use  of  these  third  maxillipeds  for 
classifying  the  Malacostracan  group  in  respect  to  families 
and  genera.  The  various  joints  of  the  endopod  by  their 
shapes,  relative  size,  number,  and  mode  of  articulation 
one  with  another,  have  yielded  a  multitude  of  characters. 
In  the  Amphipoda,  where  the  appendages  of  the  ninth 
segment  are  not  mouth-organs,  but  constitute  the  second 
gnathopods,  they  are  commonly  the  most  powerful  limbs 
of  the  trunk,  being,  no  doubt  in  general,  the  animal's  most 
eflScient  weapons  for  holding  its  prey.  In  the  Isopoda,  on 
the  other  hand,  they  are  to  be  called  gnathopods  only  by 
courtesy,  being  in  general  little  distinguishable  from  the 
following  pair  of  limbs. 

10,  11,  12,  13,  14.  The  appendages  of  the  five  follow- 
ing segments  have  been  and  may  sometimes  conveniently 
be  called  perasopods,  which  means  walking-feet.  Among 
the  Amphipods  and  Isopods  they  are  usually  adapted  for 
walking,  and  in  those  groups  the  trunk,  to  which  they  are 
attached,  is  often  called  the  peraeon,  intended  to  signify 
the  ambulatory  part.  Among  the  crabs  and  lobsters,  and 
various  other  crustaceans,  however,  the  first  of  these  pairs 
is  by  no  means  adapted  for  walking,  but  ends  in  large 
claws  or  nippers,  on  account  of  which  they  are  known  as 
the  chelipeds,  and  Mr.  J.  E.  Ives  proposes  to  call  the  four 
following  pairs  cruripeds,  which  means  leg-feet,  while 
Dr.  A.  S.  Packard,  unaware  of  what  was  intended  by 
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or  devoted  to  other  purposes.  They  may  be  partially  or 
entirely  branchial.  Among  the  Stalk-eyed  Crustacea  they 
are  often  used  in  the  female  for  retaining  the  eggs  during 
an  early  period  of  development  or  hatching.  In  the 
Amphipoda  the  fourth  and  fifth  pairs  are  more  or  less 
adapted  for  springing,  and  bear  the  name  of  uropods,  or 
tail-feet.  This  name  is  also  given  to  the  appendages  of 
the  twentieth  segment  whenever  they  are  present.  These 
are  prominent  features  in  the  Cumacea  and  most  other 
Edriophthalma,  and  in  the  Macrura  they  combine  with  the 
telson  to  form  the  powerful  tail-fan,  for  which  Mr.  Spence 
Bat/O  has  proposed  the  Greek  name  rhipidura  (see  Plate  X.). 
In  theCopepoda  there  is  a  *  caudal  furca,'  homologous  with 
the  caudal  rami  in  the  NebaliidaB,  which  must  be  distin- 
guished from  the  terminal  uropods  of  the  higher  Crustacea, 
as  '  being  not  true  limbs,  but  more  properly  representing  a 
bipartite  terminal  segment.'  ^ 

21.  The  telson  is  extremely  variable  in  form  and 
relative  size,  and  sometimes  by  coalescence  with  the  pre- 
ceding segment  shows  little  trace  of  independent  exist- 
ence. The  intestinal  canal  opens  on  its  under  side.  It 
is  sometimes  deeply  cleft,  as  though  the  two  terga,  or 
dorsal  plates,  of  a  body-ring  had  come  apart.  To  prove 
its  claim  to  be  regarded  as  a  segment,  the  most  effective 
argument  would  be  to  show  that  it  sometimes  carries 
appendages  after  the  fashion  of  all  the  other  segments. 
Bell,  in  the  '  British  Stalk-eyed  Crustacea,'  says  that  he 
has  frequently  observed  appendages  to  the  telson  of  the 
common  prawn,  Leander  serratus  (Pennant),  '  in  the  form 
of  extremely  minute  points  attached  to  the  very  extremity 
of  the  segment,  and  moveable.'  Spence  Bate  says,  *In 
some  genera,  or  even  families,  the  telson  is  posteriorly 
rounded,  as  in  the  Astacidae;  in  others  it  is  anteriorly 
hard  and  calcareous,  and  posteriorly  soft  and  membranous, 
as  in  the  Synaxidea,  a  circumstance  that  is  suggestive  of 
a  distinct  relationship  of  the  two  parts,  the  anterior 
which  carries  the  anus  belonging  to  the  normal  somite, 

*  Sars.   Esport  071  the  Pki/Uooarida  ooWeoiGd  by  H.M.S.  Challen{fer^ 
p.  85. 


organism  were  tolerably  complicated,  it  will  be  easily  under- 
stood that  it  would  not  afford  saSicient  variations  for  such 
a  pmpose.  But  though,  for  establishing  a  really  natural 
system,  every  stage  of  an  animal's  development  and  all  its 
part«  ought  to  be  studied  and  taken  into  account,  snrely 
a  8yst«matist  ought  to  aim  at  founding  his  classification 
as  far  as  possible  on  the  most  accessible  stages  and  the 
parts  most  easily  observed.  At  any  rate  the  general 
student  will  have  little  inclination  to  arrange  his  collec- 
tion by  investigating  in  the  different  specimens  the  walls 
of  the  stomach  and  the  teeth  and  hairs  within  it,  although 
he  may  occasionally  be  pleased  to  observe  in  that  of  the 
lobster  the  three  homy-looking  grinders,  the  central  one 
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of  which  has  from  of  old  been  fancifully  called  '  the  lady 
in  the  chair,'    The  character  of  all  the  internal  oi^ans  of 


a  cmstacean,  as  exemplified  in  the  crayfish,  has  Ibeen 
already  diacnssed  in  detail  by  Professor  Huxley  in  a  pre- 
vious volume  of  this  series.  It  may  here,  therefore,  suffice 
to  recall  that  in  a  crustacean  the  heart  iu  dorsal,  the  nerve- 
chain,  with  the  exception  of  the  brain,  ventral,  and  the 
alimentary  canal  central,  having  in  proximity  the  hepatic 
lobes  or  liver,  and  the  testes  and  ovaries.  Some  of  the 
more  or  lees  striking  peculiarities  which  prevail  in  different 
gronpB  in  regard  to  these  organs  are  reserved  for  mention 
as  occasion  offers  in  the  description  of  the  several  sub- 
orders and  their  families. 

The  following  table  supplies  a  synopsis  of  all  the 
leading  groups  of  the  Crustacea.  The  literal  meaning 
of  the  various  names  has  been  explained  in  the  first 
chapter: — 
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CHAPTER  V 

THE  SUB-CLASS  MALACOSTRACA 

The  head  and  trunk  are  together  composed  of  thirteen, 
or,  if  an  ophthalmic  ring  be  included,  of  fourteen  seg- 
ments. The  caudal  paii)  or  pleon  is  composed  of  six  seg- 
ments and  a  telson.  The  trunk  is  clearly  distinguished 
from  the  pleon,  but  some  part  of  it  is  always  more  or  less 
closely  united  with  the  head.  To  every  segment  normally 
belongs  a  pair  of  jointed  appendages.  The  eyes  are  either 
pedunculate,  and  limited  to  two  in  number,  with  rarely  a 
pair  of  accessory  ocelli,  or  they  are  sessile,  and  then  gene- 
rally two,  but  sometimes  four,  or  with  the  components 
variously  distributed.  There  are  two  pairs  of  antennae,  a 
pair  of  mandibles,  and  two  pairs  of  maxillae.  Of  the  next 
eight  pairs  of  appendages,  from  one  to  three  are  maxilli- 
peds,  organs  of  the  mouth,  the  remainder,  from  seven  to 
five  in  number,  being  prehensile  or  locomotive.  All  these 
are  typically  seven-jointed.  Like  the  second  antennae  and 
second  maxillae  they  may  either  have  or  be  without  an 
exopod  on  the  second  joint,  and  they  may  also  have  or  be 
without  an  epipod  on  the  first.  The  six  pairs  of  appen- 
dages of  the  pleon,  when  present,  generally  have  an 
exopod.  The  last  pair  almost  always  differs  in  character 
from  the  rest.  The  paired  appendages  of  the  mouth  work 
from  the  sides,  the  oral  aperture  itself  being  fringed  by 
the  labrum  or  upper  lip  above,  and  the  bifid  labium  or 
lower  lip  below.  A  short  oesophagus  leads  up  into  the 
stomach.  The  intestinal  tube  terminates  in  the  under  side 
of  the  telson.  The  heart  which  is  dorsally  placed  has 
lateral  openings  for  the  entrance  of  the  blood  that  has  been 
oxygenated  in  the  branchiae.     These  slits  are  in  one,  two, 
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plate,  the  coalesced  ventral  plates  of  the  last  five  seg- 
ments of  the  trunk  are  distinguishable,  and  three  earlier 
segments  are  obscurely  represented.  It  is  never  entirely 
linear.  The  vulvas  of  the  females  are  generally  placed 
upon  it,  but  in  some  groups  are  transferred  to  the  basal 
joints  of  the  ante-penultimate  legs.  The  pleon  is  of  sub- 
ordinate size,  usually  reflexed  against  the  concavity  of  the 
plastron,  in  the  male  generally  narrow  and  pointed,  with 
only  one  or  two  pairs  of  pleopods,  in  the  female  broad, 
with  four  pairs  of  pleopods.  The  basal  joint  of  the  first 
antennae  contains  auditory  hairs  but  no  otoliths. 

In  this  definition  the  ATwmura  apterura  are  included. 
To  the  dry  bones  of  definition  must  be  added  an  even  less 
appetising  explanation  of  terms  in  common  use  for  the 
description  of  genera  and  species.  The  orbital  regions  of 
the  carapace  speak  for  themselves  as  being  those  which 
contain  the  eyes.  The  *  front '  lies  between  them.  Behind 
it  on  the  under  surface  are  the  fossettes  of  the  first  an- 
tennae, followed  in  the  median  line  by  the  epistx)me,  the 
buccal  or  oral  frame,  and  the  sternal  plastron.  The  second 
antennae  are  placed  outside  of  and  a  little  behind  the  first. 
The  '  hind  margin '  of  the  carapace  separates  the  trunk 
from  the  pleon,  and  lies  between  the  first  joints  of  the  last 
pair  of  trunk-feet.  Between  it  and  the  orbits  are  the 
lateral,  margins,  each  of  which  is  subdivided  into  an 
antero-lateral  and  a  postero-lateral  portion  forming,  when 
not  continuous,  the  epibranchial  angle.  The  dorsal  sur- 
face of  the  carapace  is  marked  by  several  grooves  cor- 
responding with  the  insertions  of  muscles  underneath,  and 
also  forming  the  boundary  lines- of  regions  which  roughly 
coincide  with  the  positions  of  important  internal  organs. 
Along  the  centre  lie  the  gastric,  cardiac,  and  intestinal 
regions,  respectively  over  the  stomach,  heart,  and  intes- 
tine. The  hepatic  regions  over  the  liver  flank  the  gastric 
region  on  either  side  in  front,  and  behind  these  lie  the  two 
branchial  regions,  the  '  cervical  groove '  being  that  which 
separates  the  gastric  and  hepatic  regions  from  the  cardiac 
and  branchial.  On  the  under  side  the  pterygostomian  re- 
gions, *  the  wings  of  the  mouth/  lie  between  the  antero- 
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Tribes. 
Cyclometopa 


Catometopa 

Oxyrrhyncha 
Oxystomata 

Anomala    • 


Brachyura. 

LegioM.  Families. 

,    Cancrinea       .    Cancridae,    Trapeziidae,  Portunidio, 

Fodophthalmidse. 
Cyclinea         .    Cyclidae. 
Corystinea      .    Corystidae. 
Theipbusinca .    Thelphusidse. 

Gecarcinidae. 

Ocypodidae.  ^ 

Grapsidae. 
Pinnotheridae. 
.     Maiinea  .        .    Inachidae,  Maiidae,  Periceridaa. 
Partbenopinea     Parthenopidae. 

Calappidae. 
Matutidae. 
Leucosiidae. 
Dorippidffi. 
•    Drominea       •    Dromidie,  Homolidaa. 
Ranminea       .    Raninidae. 
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ovate  swimming   organ.      The    species    are    marine   or 
littoral. 

This  legion  contains  four  families — Cancrida3,  Trape- 
ziidsB,  Portunidae,  Podophthalmidae. 

Family  1. — Cancridce. 

The  carapace  is  commonly  transverse  and  convex,  with 
the  antero-lateral  margins  arcuate,  and  armed  with  several 
lobes,  teeth,  or  spines.  The  '  front '  is  of  moderate  width, 
in  general  not  projecting  over  the  first  antennae  and  the 
bases  of  the  second,  the  latter  being  seldom  excluded  from 
the  inner  hiatus  of  the  orbits. 

In  this  family  are  included  about  half  a  hundred 
genera,  some  widely  and  conspicuously  distinct,  others 
separated  by  fine  and  almost  inappreciable  differences. 
Thus  Mr.  Miers  observes  of  Xantho  (Leach,  1813),  that 
'  it  is  connected  by  almost  insensible  gradations  on  the 
one  hand  with  Lophoscanthus  and  XanthodeSy  on  the  other 
with  Panojyeus  and  Eurypanopeus.^  Quite  recently  the 
genus  Panopeiis,  H.  Milne-Edwards,  1834,  has  been  re- 
viewed by  James  Benedict  and  Mary  Eathbun.  They 
recognise  in  it  thirty-eight  species,  and  re-include  within 
its  boundaries  Eurytium,  Stimpson,  1859,  and  Eurypano' 
peuSy  A.  Milne-Edwards,  1880,  considering  that  they  have 
been  separated  from  the  parent  genus  on  grounds  in- 
sufiicient  or  untenable.  It  will,  however,  be  quite  be- 
yond the  range  of  such  a  manual  as  this  to  enter  into 
all  the  minutiae  of  generic  distinctions.  Far  less  can  the 
characters  of  innumerable  species  be  discussed.  Only  the 
specially  typical  or  the  specially  anomalous  forms  may 
court  a  passing  attention.  Here  and  there  a  comparison, 
a  deFcription,  a  comment,  may  indicate  the  variety  of 
details  upon  which  classification  is  founded,  or  may  sug- 
gest the  endless  opportunities  for  the  exercise  of  keen 
eyes  and  acute  minds,  which  the  subject  provides. 

Those  whose  scientific  zeal  is  limited  to  the  desire  of 
having  the  specimens  in  a  cabinet  rightly  arranged  and 
ticketed  with  their  proper  names  are  often  puzzled  and 
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discovered  their  haunts.'  Mr.  Couch  found  that  this 
referred  to  the  mating  time,  which  occurs  just  after  the 
female  has  cast  her  coat,  her  new  shell  being  still  soft. 
It  is  easy  to  understand  why  the  exuviation  of  the  male 
takes  place  at  a  different  period,  as  otherwise  the  pair 
would  be  defenceless  together.  Of  this  Cancer  pagunis, 
Linn.,  small  specimens  are  often  sheltered  in  considerable 
numbers  in  cavities  wrought  in  the  vast  masses  of  the 
sand-tubes  of  the  marine  worm  Sahellaria  alveolata. 

Cancer  irroratus,  Say,  is  the  commonest  species  of  the 
genus  in  America.  It  is  exceedingly  like  the  European 
species,  but  smaller,  with  the  chelipeds  less  bulky,  and  dis- 
tinguished by  a  strong  tooth  on  the  fifth  joint.  It  is  said 
to  be  common  under  the  large  rocks  near  low-water  mark, 
often  lying  nearly  buried  in  the  sand  and  gravel  beneath 
them.  It  is  also  frequent  on  sandy  shores,  and  occurs  in 
the  tidal  pools,  where,  according  to  Professor  Verrill,  '  the 
comical  combats  of  the  males  may  sometimes  be  witnessed.' 
Miss  J.  M.  Arms  founds  upon  it  the  following  description 
of  a  crab's  method  of  walking : — 

*  The  legs  of  one  side  are  used  to  push  with,  and  those 
of  the  other  to  pull  with,  when  the  crab  is  in  motion. 
Those  of  the  same  side  do  not,  however,  all  move  together, 
but  alternately,  so  that  there  is  no  halting  in  their  gait ; 
some  of  the  legs  are  always  in  the  act  of  taking  new  steps, 
and  by  shoving  and  pulling  in  tinison  a  continuous  motion 
is  kept  up.  This  crawling  by  means  of  jointed  appen- 
dages can  be  imitated  after  having  once  seen  a  live  crab. 
Cross  the  two  wrists  side  by  side,  placing  the  fingers  down 
on  a  level  table ;  bind  the  wrists  by  an  elastic  band,  hold 
Ihem  well  up  from  the  table,  so  as  to  show  the  fingers. 
Then  let  one  set  crawl  while  the  other  pushes,  so  as  to 
keep  up  a  continuous  motion  sidewise  without  assistance 
from  the  arms.  The  terminal  sections  of  the  legs  show 
wear  only  on  the  points  where  these  are  inserted  in  the 
ground.' 

It  will  subsequently  be  seen  that  there  are  some  crabs 
which  are  by  no  means  limited  to  the  slow  progression 
denoted  by  the  word  crawling. 
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changing  the  sea-water,  and  that  the  new  form  came  from 
the  added  portion.'  The  second  form  has  been  shown  to 
conespond  very  exactly  with  the  larval  stage  of  a  prawn, 
and  from  this  Bell  weakly  argues  that  the  observation  of 
Slabber  was  correct,  although  the  first  form,  as  Bell  had 
reason  to  know,  was  the  larval  stage  of  a  crab,  and  in  this 
Slabber  correctly  observed  the  gradual  dwindling  of  the 
horns  of  the  carapace.  The  minuteness  and  transparency 
of  these  infants  and  the  readiness  with  which  they  perish 
will  account  for  the  confusion  in  regard  to  the  principal 
change  into  which  he  appears  undoubtedly  to  have  fallen, 
but  it  is  remarkable  that  such  an  error  should  have  been 
in  close  agreement  with  the  real  facts  of  the  case,  that  a 
discovery  apparently  so  full  of  interest  should  have  been 
neglected  for  half  a  century,  and  that  then,  when  at  length 
it  was  placed  upon  a  solid  foundation,  the  facts  should 
have  been  hotly  and  stoutly  disputed  for  a  long  series  of 
years.  In  1837  Milne-Edwards  was  still  undecided  on 
many  of  the  details  of  the  question,  but  as  to  the  state- 
ment made  by  Vaughan  Thompson  in  1835  that  the  great 
French  naturalist  had  been  deputed  by  the  Academy  of 
Science  to  investigate  the*  development  of  the  Crustacea, 
that  he  had  passed  a  summer  in  the  Isle  of  R6  for  that 
purpose,  and  had  come  to  the  conclusion  that  the  Crustacea 
are  bom  in  their  permanent  forms,  in  all  that,  Milne- 
Edwards  retorts,  there  is  not  a  word  of  truth.  He  had 
never  been  in  the  Isle  of  Re,  he  had  never  denied  that 
some  Crustacea  underwent  considerable  changes,  and  he 
could  only  hope  that  Thompson  was  more  careful  in  his 
observations  than  in  his  quotations.  Notwithstanding 
this  sharp  denial.  Bell  in  1853  still  sends  Milne-Edwards 
to  the  Isle  of  R6,  and  wonders  that  observations  which  he 
never  made  should  have  led  him  to  conclusions  which  he 
did  not  entertain. 

The  larval  stages  of  the  American  Cancer  irroratus 
have  been  studied  by  Professor  S.  I.  Smith.  As  might 
have  been  expected,  they  agree  very  nearly  with  those 
of  the  European  Cancer  pagurus.  In  its  latest  stage 
the  Zoea  still  has  a  frontal  and  a  dorsal  spine  that  are 
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If  the  tiny  young  of  the  Crustacea  attack  and  destroy 
one  another,  it  is  not  for  want  of  innumerable  other  enemies 
fitted  to  keep  their  numbers  in  check.  As  far  as  the 
timidity  of  human  experience  can  decide,  the  Crustacea  in 
general,  though  by  no  means  particular  as  to  the  food  they 
consume,  invite  rapacity  by  the  agreeable  quality  of  the 
food  they  supply.  The'enormous  spines  of  the  very  young 
and  the  strong  armature  of  the  adults  have  probably  been 
called  into  existence  in  consequence.  Where  these  are 
wanting  or  inadequate,  the  life  of  the  species  has  been 
protected  by  extreme  fertility.  In  Geryon  qainquedenSj 
Smith,  for  example,  it  has  been  computed  that  one  speci- 
men was  carrying  no  less  than  forty-seven  thousand  eggs, 
and  there  are  other  species  reckoned  to  be  at  least  twice  as 
prolific. 

To  the  extensive  genus  Xantho  Bell  assigns  three 
British  species,  naming  them  florida,  rivulosa^  and  tuber* 
culata.  But,  Montagu's  jloridus  having  lapsed  as  a  syn- 
onym, the  first  of  the  three  should  be  named  Xantho 
i'iicisus,  Leach.  The  second,  on  Bell's  own  showing,  ought 
to  be  called  Xantho  hydrophilus  (Herbst),  and  of  this 
Couch's  tuberculata  is  now  held  to  be  a  variety. 

Ozius^  Milne-Edwards,  1834,  was  a  genus  established 
to  receive  certain  species  found  in  the  Indian  and  Austra- 
lian waters.  The  name  had  been  given  much  earlier  by 
Dr.  Leach,  but  without  published  description.  It  presents 
a  peculiarity  by  help  of  which  the  large  family  of  the 
Cancridae  is  divided  into  two  sections.  The  space  between 
the  front  margin  of  the  buccal  frame  and  the  mouth  itself 
was  called  by  Milne-Edwards  the  prelabial  space.  By 
English  writers  it  is  called  the  endostome  or  palate.  In 
Gancer,  Xanthoj  and  many  other  genera,  this  endostome  is 
without  distinct  longitudinal  ridges  defining  the  apertures 
of  the  efferent  branchial  channels,  whereas  in  Ozius,  Filumr- 
nus,  Eriphia,  and  others,  it  has  these  ridges. 

Pseudozius,  Dana,  1851,  is,  as  the  name  implies,  a 
genus  that  might  be  mistaken  for  Ozius^  but  the  crests  of 
the  endostome  do  not  quite  reach  the  upper  margin  of  the 
buccal  frame.      In  1881  the  species  Pseudozlus  Mellissi 
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wrist  of  the  chelipeds  has  a  long  sharp  crest,  and  the 
rapid  rubbing  of  this  crest  against  the  stria9  produces  a 
shrill  sort  of  stridulating  noise  such  as  a  grasshopper  makes 
l)y  drawing  the  thighs  of  its  hind  legs  over  the  salient 
nervures  of  its  wing-cases. 

Pilumnm,  Ijeach,  1815,  is  represented  in  Great  Britain 
by  the  single  species  Pilumnus  hirtellus  (Linn.),  but  for 
the  world  at  large  more  than  eighty  forms  have  been 
described  under  separate  specific  names,  and  still  await 
the  discriminating  criticism  of  some  future  monograph. 
In  this  genus,  as  at  present  defined,  the  antero-lateral 
margins  are  normally  armed  with  spines  instead  of  the 
usual  teeth,  and  the  pleon  is  seven-jointed  in  both  sexes. 
But  when  the  description  and  figures  of  Pilumnus  ncan- 
thoides^  Krauss,  1843,  are  examined,  they  exhibit  not 
spines  but  rounded  teeth  or  lobes  on  the  antero-lateral 
border,  and  a  five-jointed  pleon  in  the  male.  Thus  there 
is  prima  fade  reason  to  suppose  that  this  species  ought  to 
be  removed  to  some  other  genus.  Otherwise  the  boun- 
daries of  the  existing  genus  must  be  enlarged,  whereas  for 
convenience  they  rather  require  to  be  narrowed. 

Pirimsla^  Leach,  1815,  like  Pilumnus^  is  represented  in 
Great  Britain  only  by  a  single  species,  Pirimela  denticulata 
(Montagu),  which  occurs  also  in  the  Mediterranean,  but, 
unlike  Pilumnv^^  it  is  not  represented  by  any  other  species 
elsewhere.  In  this  genus  the  pleon  of  the  female  is  seven- 
jointed,  but  that  of  the  male  five-jointed,  the  three  middle 
joints  being  coalesced  into  a  single  piece.  It'Mifiers  from 
all  the  rest  of  the  Cyclometopa  in  the  character  of  the  third 
maxillipeds,  for  here  the  fourth  joint  receives  the  articula- 
tion of  the  fifth  on  its  inner  instead  of  on  its  apical 
margin. 

Family  2. — Trapeziidce, 

*  Carapace  depressed  and  nearly  quadrilateral,  smooth, 
with  the  postero-lateral  angles  truncated,  the  dorsal  regions 
not  defined ;  the  antero-lateral  margins  are  straight,  form 
a  right  angle  with  the  front,  and  are  entire  or  have  but  one 
tooth  (the  lateral   epi-branchial   tooth)  developed.      The 
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the  other  hand,  complaints  are  made  by  English  writers  of 
the  mischief  which  it  does  to  fish  already  captured,  and 
Dr.  Hoek  accuses  it  of  the  truly  detestable  crime  of  in- 
vading the  oyster  beds,  and  eating  the  young  oysters  while 
their  shells  are  still  soft  and  easy  to  break.  In  attacking 
the  adults,  it  is  itself  sometimes  caught  by  the  snapping 
down  of  the  powerfully  hinged  valves. 

The  only  other  species  of  this  genus  known  is  the 
American  Carcinus  granulatus  (Say),  and  even  this  may 
not  be  really  distinct  from  the  European  form. 

PortunuSy  Fabricius,  1798,  has  the  last  two  joints  of 
the  fifth  legs  dilated  and  compressed,  and  the  last  joint 
ovate.  It  is  by  this  formation  that  many  of  the  Portu- 
nidae  are  qualified  as  swimming  crabs.  In  the  Caribbean 
Sea,  and  among  the  gulf  weed  in  the  tropical  Atlantic, 
Mr.  Gosse  observed  them  shooting  through  the  water 
almost  like  a  fish,  '  with  the  feet  on  the  side  that  happens 
to  be  the  front  all  tucked  close  up,  and  those  on  the  oppo- 
site side  stretched  away  behind,  so  as  to  hold  no  water,  as 
a  seaman  would  say,  and  thus  ofler  no  impediment  to  the 
way.'  Our  British  species  swim  with  less  facility,  and  are 
often  csHed  fiddler  crahsy  because,  as  Mr.  Gosse  explains,  'the 
see-saw  motion  of  the  bent  and  flattened  joints  of  the  oar- 
feet  is  so  much  like  that  of  a  fiddler's  elbow.'  The  beauti- 
ful Velvet  Crab,  Fortunus  pvber  (Linn.),  called  in  the 
Channel  Islands  the  Lady  Crab,  is  for  ordinary  purposes 
sufficiently  described  by  Bell  in  the  '  British  Stalk-eyed 
Crustacea,'  together  with  six  other  species  of  the  genus 
that  have  been  obtained  in  the  waters  of  Great  Britain, 
namely  depurator  (Linn.),  corrugatus  (Pennant),  arcuatus 
and  pusillus,  Leach,  holsatus.  Fabricius,  and  its  near  ally 
marmoreus,  Leach.  To  these  Canon  Norman  has  added 
Fortunus  tuherculatus,  Roux,  from  the  Shetland  Isles.  He 
remarks  on  the  singularity  of  the  circumstance  that  this 
and  many  other  southern  forms  should  be  found  in  the 
deep  Shetland  waters,  though  they  are  not  known  from 
localities  between  those  waters  and  the  Mediterranean. 

Portumnus,  Leach,  1814,  both  by  name  and  structure, 
closely  approaches  the  preceding  genus,  but  it  has  the 
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they  are  beyond  the  reach  of  the  breakers.'  *  The  lady* 
crah  is  predacious  in  its  habits,  feeding  upon  various 
smaller  creatures,  but  like  most  of  the  crabs  it  is  alfeo 
fond  of  dead  fishes  or  any  other  dead  animals.  In  some 
localities  they  are  so  abundant  that  a  dead  fish  or  shark 
will  in  a  short  time  be  completely  covered  with  them,  but 
if  a  person  should  approach  they  will  all  suddenly  slip  off 
backwards  and  quickly  disappear  in  every  direction  be- 
neath the  sand  ;  after  a  short  time,  if  everything  be  quiet, 
immense  numbers  of  eyes  and  antennaB  will  be  gradually 
and  cautiously  protruded  from  beneath  the  sand,  and  after 
their  owners  have  satisfied  themselves  that  all  is  well,  the 
army  of  crabs  will  soon  appear  above  the  sand  again,  and 
continue  their  operations.  The  colour  of  this  crab  is  quite 
bright,  and  does  not  imitate  the  sand,  probably  owing  to 
its  mode  of  concealment.  The  ground-colour  is  white,  but 
the  back  is  covered  with  annular  spots  formed  by  specks 
of  red  and  purple.  It  is  devoured  in  great  numbers  by 
many  of  the  larger  fishes.' 

Folyhitcs,  Leach,  1820,  is  closely  related  to  the  three 
preceding  genera,  and  like  the  last  has  the  capacity  for 
swimming  highly  developed.  The  single  species,  Polyhius 
Hensloivii^  Leach,  is  European,  and  is  distinguished  by 
having  much  compressed  joints  not  only  in  the  last  pair 
of  legs,  but  also  in  the  three  preceding  pairs.  It  is  said 
to  pursue  fishes  so  active  as  the  mackerel,  to  fasten  upon 
them  with  its  sharp  pincers,  and  to  hold  on  till  they 
succumb.  The  fishermen  in  consequence  call  it  the 
nipper  crab.  Probably  it  is  only  fish  that  are  terrified  or 
hampered  by  the  proximity  of  the  fishing-net  that  fall  vic- 
tims to  its  agility.  The  Prince  of  Monaco  records  that  on 
one  occasion,  off  the  coast  of  Spain,  his  bursting  trawl-net 
brought  up  from  a  considerable  depth  at  a  single  haul  about 
five  thousand  fine  specimens,  which  produced  an  animated 
scene  on  board  his  yacht  by  nimbly  fastening  with  their 
cat-like  talons  on  to  the  bare  toes  and  fingers  of  the  crew. 

Scylla,  de  Haan,  1833,  belongs  to  a  group  of  genera 
in  which  the  carapace  is  very  broad,  and  the  antero-lateral 
margins  are  armed  with  nine  or  more  teeth.     Some  of  the 
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having  deep  red  patches  and  interlacing  lines.  The 
following  pairs  of  feet  are  yellowish  with  faint  red  lines, 
the  last  pair  being  marbled  with  red,  its  joints  very  broad, 
and  the  last  of  them  thin  and  membranous.  By  some 
writers  this  species  is  called  Goniosoma  cfnidferum  (Fabri- 
cius).  They  would  displace  de  Haan's  GharybdiSj  not 
because  of  any  pre-occupation  of  that  name,  which  would 
have  afforded  a  just  reason,  but  because  a  different  name 
Gharyhdea  had  been  previously  employed,  which  is  no 
reason  at  all  for  cancelling  Ghari/hdis.  Again,  they  would 
displace  the  earliest  specific  name  cruciatus  as  inappro- 
priate, whereas,  they  argue,  the  name  cruciferum,  given 
by  Fabricius,  is  in  accordance  with  the  great  pale  cross 
marked  upon  the  carapace.  It  is  true  that  Herbst  pro- 
bably tortured  the  meaning  of  crficiatvs,  but  it  is  quite 
clear  that  he  intended  it  to  bear  the  sense  of  cruciferum, 
and  even  if  he  had  chosen  to  regard  his  crab  as  fixed  to 
a  cross  instead  of  regarding  the  cross  as  fixed  on  the  crab, 
it  would  not  have  justified  any  tampering  with  the  name 
and  the  rights  of  priority.  It  is  perhaps  this  species  that 
suggested  the  story  found  in  the  old  writers  that  on  one 
occasion,  to  calm  the  sea,  Xavier  threw  a  crucifix  into  it, 
and  that  this  was  afterwards  restored  to  him  by  a  crab. 

Bathynedes,  Stimpson,  1871,  with  a  name  that  means 
*  the  deep  swimmer,'  is  closely  akin  to  Gharyhdis,  but  its 
antero-lateral  margins  have  only  five  teeth,  the  hinder- 
most  of  which  is  very  prominent,  being  twice  as  long  as 
those  which  precede  it.  Thran'ites  velox^  of  which  in 
1876  and  1881  Professor  Carl  Bovallius  gave  a  detailed 
description,  illustrated  by  numerous  excellent  figures,  has 
since  been  found  to  belong  to  Stimpson's  Bathynectes, 
The  detailed  description  is  in  Swedish,  the  excellent 
figures  are  in  a  language  which  all  but  the  blind  can  read 
with  ease.  The  species  has  been  identified  with  Stimpson's 
Bathynedes  longispiva^  1871,  but  Canon  Norman  has 
recently  made  it  probable  that  the  priority  rests  with 
Portunus  sujperhiis^  0.  G.  Costa,  and  that  the  name  will, 
therefore,  be  Bathynedes  superhus,  the  species  having  '  a 
range  apparently  co-extensive  with  the  North  Atlantic/ 
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and  five-jointed.  Mr.  Miers  says,  'The  nearest  ally  to 
Acanthocyclus  is,  I  think,  Bellia  [Milne-Edwards,  I860], 
which  resembles  Acanthocyclus  in  the  more  or  less  orbicu- 
late  carapace,  in  the  form  of  the  front,  chelipedes,  and 
ambulatory  legs,  but  is  distinguished  by  the  narrower, 
more  elongated  merus  [fourth  joint]  of  the  exterior  maxil- 
li pedes,  by  the  broader  post-abdomen  [pleon]  of  the  male, 
and  the  less  distinctly  defined  buccal  cavity.' 

The  legion  Cyclinea,  which  cannot  boast  with  certainty 
of  more  than  a  single  genus  and  single  species,  may 
hope  to  have  its  ranks  filled  up  in  the  course  of  time.  At 
present  it  does  not  make  a  very  good  show,  even  on 
paper. 

Legion  3. — Corystinea, 

The   second   antennae  have   elongate    flagella.      The 
third  maxillipeds  usually  do  not  make  a  complete  closure 
of  the  mouth-cavity  and  are  extended  over  the  anterior 
margin  of  its  frame.    The  sternal  plastron  is  narrow.    The 
single  family  Corystidae  does  not  require  a  separate  defini- 
tion.   It  does  not  appear  to  contain  more  than  eight  genera, 
three  of  which  are  included  in  the  fauna  of  Great  Britain. 
Gorystes^  Latreille,  1803,  has  a  very  distinguishing  charac- 
ter as  compared  with  the  forms  previously  discussed,  in 
that  the  carapace  is  not  transverse,  but  much  longer  than 
it   is   broad.     Gorystes   cassivelaunus  (Pennant)  has  fre- 
quently attracted  attention  by  the  amusing  resemblance  of 
the  carapace  to  a  human  countenance,  which  Herbst  com- 
pares to  the  broad-nosed  Kalmuck  type.     It  is  in  Great 
Britain  a  convenient  species  for  study,  from  the  number  of 
dead  specimens  that  are  often  cast  up  on  sandy  shores. 
The  sexes  are  easily  distinguished.    In  the  male  the  cheli- 
peds  are  enormously  elongated,  and   the  pleon  is  very 
small  and  has  only  five  joints,  although  it  is  quite  plain 
that  the  central  one  of  the  five  is  in  reality  a  compound  of 
three  that  have  coalesced.    In  the  female  the  pleon,  though 
small,  is  broader  than  in  the  male,  and  has  the  seven  joints 
distinct ;  the  openings  of  the  vulvae  can  without  diflBculty 
be  observed  on  the  plastron  between  the  third  pair  of  legs ; 
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down  and  clear  away  any  clinging  particles  of  sand.  Mr. 
David  Robertson  had  a  female  of  this  species  alive  in  his 
possession  for  seven  months,  and,  so  far  as  his  observation 
went,  it  would  lie  buried  for  weeks  without  seeking  to 
change,  the  antennae  clasping  into  each  other  to  form  the 
tube  necessary  for  its  breathing,  by  giving  access  to  the 
water  above.  Through  this  tube  he  was  also  fortunate 
enough  to  see  the  ova  sent  up,  and  he  infers  that  the 
animal  at  the  proper  time  places  them  within  the  influence 
of  the  current  which  its  breathing  apparatus  must  con- 
stantly maintain.  He  notices  that  the  pleon  by  its  small 
size  is  less  fitted  to  cover  the  ova  than  is  generally  the 
case  among  the  Brachyura,  but  that  this  is  compensated 
and  accounted  for  by  the  burrowing  habit. 

In  a  very  young  specimen,  scarcely  three  tenths  of  an 
inch  long,  the  '  front '  quite  differs  from  what  is  seen  in 
the  adult,  being  produced  into  a  conspicuous  rostrum  as  in 
the  genus  Galathea,  and  the  telson,  instead  of  being 
rounded,  is  broadly  emarginate.  As  two  genera,  Nautilo' 
corystes  and  Psevdocorystes^  were  so  named  by  Milne- 
Edwards  in  1837,  to  indicate  their  great  resemblance  to 
the  earlier  genus  Corystes,  it  may  be  interesting  to  point 
out  some  of  the  differences  by  which  the  three  are  dis- 
tinguished, and  which  in  the  early  days  of  classification 
would  probably  have  passed  unnoticed. 

Corystes. — The  third  maxillipeds  have  the  fourth  joint 
longer  than  the  third,  with  the  fifth  joint  inserted 
in  a  deep  notch  of  its  inner  margin  considerably 
below  the  apex.  In  the  fifth  pair  of  legs  the 
seventh  joint  is  narrow. 

Nautilocorystes, — The  third  maxillipeds  have  the  fourth 
joint  a  little  shorter  than  the  third,  with  the  fifth 
joint  attached  at  its  apex.  In  the  fifth  pair  of 
legs  the  seventh  joint  is  widened. 

Pseudocorystes. — The  third  maxillipeds  have  the  fourth 
joint  much  shorter  than  the  third,  small,  triangu- 
lar, with  the  fifth  joint  attached  near  the  apex. 
In  the  fifth  pair  of  legs  the  seventh  joint  is 
widened. 
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in  1833  over  Nantihcorystes  instituted  by  Milne-Edwards 
in  1837,  yet  Dicera  must  give  way,  having  been  already 
earlier  used  in  other  classes  of  zoology ;  and  secondly,  that 
Oeidiaj  de  Haan,  1833,  a  name  meaning  egg-like,  must 
likewise  be  cancelled,  having  been  found  to  be  a  synonym 
of  Gomeza^  Gray,  1831,  a  Corystid  genus  of  the  Japanese 
fauna. 

Legion  4. — Thelphusinea, 

The  carapace  is  more  or  less  dilated  at  the  branchial 
regions ;  the  third  maxillipeds  have  the  fifth  joint  articu- 
lated at  or  near  the  front  inner  angle  of  the  fourth  or  at 
its  apex.  The  fingers  of  the  walking  legs  are  usually 
spinuliferous ;  the  verges  of  the  male  pass  directly 
through  the  basal  joint  of  the  fifth  pair. 

The  species  are  fluviatile  or  live  in  damp  forests. 

Family  Theljphusidce, 

This  being  the  only  family  has  the  characters  of  the 
legion.  Thelfhusa^  Latreille,  1819,  contains  numerous 
species,  of  which  Mr.  Miers  observes  that  '  one,  the  com- 
mon Thel'phusa  fluviatilis^  occurs  not  only  on  the  shores  of 
the  Mediterranean,  but  also  in  Asia  Minor,  Syria,  and 
Persia ;  the  others  are  found  in  all  the  warmer  temperate 
and  tropical  regions  of  the  old  world,  extending  southward 
to  the  Cape  of  Good  Hope,  Madagascar,  and  Australia,  but 
not  to  New  Zealand ;  a  species  (Thelphusa  chilensis)  occurs  in 
Chili.'  Potamonautes,  Macleay,  and  Qeoihelphusa^  Stimpson, 
are  so  closely  related  to  Thelphusa  that  their  separation 
from  it  remains  a  matter  of  doubtful  expedience. 

Krauss  remarks  that  the  Thelphusidae  are  especially 
fond  of  clear  running  streams  in  which  they  shelter  them- 
selves under  stones  and  plants.  They  are  easily  scared, 
and  in  spite  of  their  monstrous  chelipeds  their  long  pe- 
raBopods  carry  them  off  at  a  great  pace.  The  pearly 
Thelphusa  (ThelpMisa  perlata,  Milne- Edwards)  has  an 
earthy  greenish  colour,  which  matches  its  surroundings 
in   the   rivulets,   whereas  Thelphusa  depresna^    a  species 
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CHAPTER  VII 

TRIBE  II. — CATOMETOPA 

TilE  '  front '  is  bent  downward.  The  carapace  is  broad 
anteriorly,  often  subquadrate,  sometimes  subglobose,  trun- 
cate or  arcuate  forwards,  but  not  rostrate.  The  epistome 
is  short,  often  almost  linear.  The  pairs  of  branchiae  are 
usually  fewer  than  nine  in  number ;  the  efferent  channels 
open  at  the  sides  of  the  endostome.  The  third  maxilli- 
peds  have  the  fifth  joint  articulated  at  the  front  outer 
angle  of  the  fourth,  or  less  frequently  at  its  apex,  or  very 
rarely  at  the  front  inner  angle.  The  male  verges  are 
inserted  either  in  the  sternal  plastron,  or  in  the  basal 
joints  of  the  last  pair  of  legs,  thence  passing  through 
channels  in  the  sternum  beneath  the  pleon. 

The  tribe  contains  four  families,  the  Gecarcinidae, 
Ocypodidae,  Grapsidae,  and  Pinnotheridae.  The  liver  is 
said  by  Milne-Edwards  to  be  in  general  central,  extend- 
ing little  or  not  at  all  over  the  branchial  cavities. 

Family  1. — Gecarcinidce. 

The  carapace  is  dorsally  very  convex,  especially  dilated 
over  and  in  front  of  the  branchial  regions,  with  the  antero- 
lateral margins  usually  entire  and  strongly  arcuate.  The 
*  front '  is  of  moderate  width  and  strongly  deflexed.  The 
orbits  and  eye-stalks  are  of  moderate  size.  The  third 
maxillipeds  have  the  fifth  joint  articulated  at  the  front 
outer  or  near  the  front  inner  angle  or  at  the  apex  of  the 
fourth,  which  sometimes  completely  conceals  it.  The 
chelipeds  in  the  adult  male  are  powerful,  usually  unequal. 
The  seventh  joint  in  the  walking  legs  is  nearly  always 
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In  the  last  four  genera  it  will  be  perceived  that  tho 
maxillipeds  do  not  form  a  complete  operculum,  but  by  the 
arrangement  of  the  inner  edges  of  their  third  and  fourth 
joints  they  leave  a  lozenge-shaped  space  over  the  mouth- 
opening  uncovered,  while  in  Uca  and  Oeccurcinucus  the 
straight  inner  edges  from  either  side  can  be  brought  exactly 
together  so  as  to  close  the  cavity  completely.  Mr.  Wood- 
Mason  points  out  that  the  character  of  the  exopod  distin- 
guishes Gecardnus,  Gecarcoidea  (which  he  calls  Pelocar- 
dmis)^  and  Hylceocareinus  from  the  three  preceding  genera, 
and  that  they  are  distinguished  from  one  another  by  a 
further  character  of  the  maxillipeds,  for  in  Geca/rciyius  the 
three  terminal  joints  are  completely  hidden,  in  Hykeocar- 
cinus  they  are  partially  visible,  and  in  Gecarcoidea  com- 
pletely so. 

None  of  the  Crustacea  have  more  attracted  the  atten- 
tion and  excited  the  wonder  of  travellers  than  some  of 
those  belonging  to  this  group,  like  the  twin  snakes  that 
came  over  the  sea  and  deliberately  landed  at  Troy  to  slay 
Laocoon  and  his  two  sons,  these  crabs  have,  conti^ary  to 
nature,  forsaken  the  ample  waters  of  the  ocean,  scorned 
all  the  brooks  and  rivers  and  lakes,  and  carried  out  a 
portentous  invasion  of  the  dry  land.  Still  they  are  by  no 
means  indiflferent  to  moisture.  The  vaulted  part  of  the 
carapace  over  the  branchial  regions  is  lined  with  a  very 
spongy  membrane,  and  sometimes  a  fold  of  the  membrane 
along  the  lower  edge  of  the  cavity  forms  a  kind  of  tube  in 
which  water  may  be  held  as  in  a  reservoir.  But  their 
form  and  structure  are  not  so  surprising  as  their  manners 
and  customs. 

Under  the  heading  Gancer  ruricola^  a  species  of  Geca/r^ 
cinvs,  Herbst  brings  together  many  curious  particidars, 
depending  largely  upon  Patrick  Browne's  'History  of 
Jamaica.'  In  the  Bahamas,  he  says,  and  in  tropical 
regions  these  land-crabs  are  so  numerous  that  when  they 
creep  out  of  their  holes  the  ground  seems  to  be  in  motion. 
One  little  island  is  so  full  of  them  that  it  has  been  called 
Crab  Island.  They  are  just  as  frequent  in  certain  districts 
of  Jamaica  and  in  some  of  the  Caribbee  islands.     The  same 
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come  on  to  the  beds,  causing  the  unwary  occupants  no 
small  alarm  by  their  clatter.  If  one  has  the  misfortune  to 
tumble  down  and  damage  its  limbs,  it  is  immediately 
eaten  up  by  the  rest.  It  must  be  a  wonderful  sight,  to 
see  them  come  down  the  hills.  Everywhere  they  issue 
from  hollow  trees,  rotten  stems,  from  under  the  rocks,  and 
out  of  innumerable  holes.  The  fields  are  so  covered  with 
them,  that  unless  they  are  chivied  away,  there  is  no  setting 
foot  to  ground  without  treading  upon  them.  What  with 
the  infinite  variety  of  their  markings,  their  brilliant 
colours,  tiieir  sideways  gait,  their  celerity,  I  know  of 
scarcely  any  sight  comparable  with  this  one.  Unless  the 
description  of  their  march  has  been  embellished  by  the 
force  of  imagination,  the  journey  is  conducted  with  as 
much  order  as  if  they  had  a  very  experienced  commander.' 
The  vanguard,  consisting  of  none  but  males,  starts  some 
days  in  advance.  Then  follows  the  main  army,  composed 
chiefly  of  females,  their  battalions  often  covering  a  space 
of  a  mile  and  a  half  long  by  forty  or  fifty  paces  broad,  and 
covering  it  so  closely  as  almost  to  hide  the  ground.  Some 
days  after,  the  rear-guard,  containing  both  males  and 
females,  closes  the  vast  procession. 

Sometimes  all  the  divisions  are  brought  to  a  halt  several 
days  by  the  want  of  rain,  a  want  which  makes  prolonged 
land-travel  impossible  to  a  crustacean.  But  when  Herbst 
says  that  these  hosts  follow  the  line  of  the  rivers  and  water- 
courses, the  statement,  though  highly  probable  in  itself,  is 
scarcely  consistent  with  the  miraculous  bee-line  which  he 
had  previously  described.  If  anyone  approaches  the  army 
and  puts  it  into  alarm,  these  martial  crabs  draw  back  facing 
him,  with  their  claws  uplifted  and  open  to  be  constantly 
ready  for  defence.  The  nip  of  one  of  them,  it  is  said,  can 
tear  out  a  piece  of  flesh,  and  the  claw,  even  after  it  has  been 
thrown  ofi*  by  its  owner,  will  continue  for  a  minute  to 
pinch  with  incredible  force.  The  noise  of  their  march  is 
compared  to  the  rattling  of  the  armour  of  a  regiment  of 
Cuirassiers.  Having  arrived  on  the  coast,  they  bathe  once 
in  the  sea,  and  then  creep  into  some  shelter  to  rest.  The 
females  enter  the  sea  a  second  time  and  there  deposit  their 
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Since  it  is  during  this  period  of  *  mouldering  *  that  the 
crabs  are  fattest  and  best  flavoured,  Herbst  finds  it  easy 
to  suppose  that  greedy  man  will  not  leave  them  safe  in 
their  repose.  On  the  contrary,  he  busily  digs  them  out 
with  a  spade.  Considering  how  readily  under  some  cir- 
cumstances these  crustaceans  shed  their  limbs,  it  is  singu- 
lar that  in  exuviation  they  are  able  to  cast  off  their  whole 
caparison  so  uninjured  and  complete  that  it  might  be  mis- 
taken for  the  living  animal.  Careful  inspection  is  required 
to  perceive  near  the  insertions  of  the  limbs  the  ventral  slit 
through  which  the  animal  has  made  its  escape. 

It  was  in  a  West  Indian  species  of  Geca/rdnus  that 
Professor  Westwood  observed  that  the  young  issued  from 
the  egg  in  a  form  not  materially  different  from  that  of 
their  parents.  This  experience,  combined  with  Rathke's 
similar  observation  in  regard  to  the  European  crayfish, 
led  him  at  first  to  throw  doubt  upon  Vaughan  Thompson's 
theory  of  crustacean  metamoi-phoses.  But  it  was  soon 
brought  to  light  that  the  examples  of  the  land-crab  and 
the  freshwater  crayfish  were  interesting  exceptions  to  a 
still  more  interesting  rule,  and  there  are  few  who  would 
now  deny  that  these  exceptions  are  to  be  explained  as 
modifications  in  the  life-history  of  the  animals  concerned, 
acquired  late  in  the  course  of  time  to  suit  the  new  condi- 
tions of  existence  encountered  by  creatures  emerging  from 
the  sea  to  a  life  in  fresh  water  or  on  dry  ground.  That  no 
crustaceans  have  been  able  to  cut  themselves  loose  from 
some  dependence  upon  moisture  is  not  very  wonderful, 
since  in  that  respect  man  himself  is  still  an  aquatic 
animal. 

Gecardnus  lagostoma^  Milne-Edwards,  represented  on 
Plate  II,  is  a  widely  distributed  species. 

Hylceoco/rdnus  Humei^  Wood-Mason,  occurs  in  *  the 
dark  dense  damp  forests  of  the  Nicobar  Islands.' 

Uca  una  (Linn.),  the  crab  of  the  mangrove  swamps  of 
Brazil,  may  be  mentioned  as  a  rare  instance  of  one  that 
has  been  allowed  to  possess  the  names  by  which  it  was 
figured  and  described  centuries  ago.  In  this  genus  the 
last  joints  of  the  walking  legs  are  compressed  and  un- 
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shelled,  slow-moving  Cancridae.  On  wind-swept  stretches 
of  sandy  beach,  and  coloured  like  the  sand,  they  some- 
times seem  rather  to  be  borne  on  the  wings  of  the  wind 
than  to  run.  Also  with  their  compressed  lancet-like 
fingers  they  are  extremely  dexterous  in  digging  into  the 
sand.  They  burrow  holes  an  ell  deep,  generally  perpen- 
dicular, and  from  these  they  wander  far,  when  the  tide  is 
out,  in  search  of  food.  Krauss  observed  in  South  Africa 
the  species  Ocypode  ceratophtJicdimis  (Pallas),  and  others, 
and  he  says  that  while  they  are  busy  hunting,  every  now 
and  then  they  look  carefully  round,  raising  their  stalked- 
eyes  upright,  and  standing  on  tiptoe.  At  the  slightest 
movement  towards  them  they  run  with  uncommon  rapidity 
to  the  nearest  hole,  or,  if  the  danger  is  too  close,  press 
themselves  flat  on  the  sand,  till  an  attempt  is  made  to 
seize  them,  and  then  off  they  dart.  In  running  they  carry 
their  bodies  high,  doubling  and  dodging  with  such  speed 
and  cunning  tbat  it  is  a  difficult  matter  to  lay  hold  of 
them.  When  the  tide  comes  up,  they  are  enclosed  in 
their  flooded  burrows,  and  as  soon  as  the  waves  retreat, 
they  are  busily  employed  in  clearing  them,  shovelling  out 
the  wet  sand  and  heaping  it  at  some  little  distance  off. 
The  American  species,  Ocypode  arenaria  (Catesby),  is  de- 
scribed by  Professor  S.  I.  Smith  as  having  precisely  similar 
habits.  According  to  his  observation.it  lives  largely  upon 
the  Amphipods  of  the  genus  Talorchestia^  known  as 
'  beach-fleas,'  which  inhabit  the  same  localities.  'It  will 
lie  in  wait,'  he  says,  '  and  suddenly  spring  upon  them,  very 
much  as  a  cat  catches  mice.  It  also  fe^eds  upon  dead  fishes 
and  other  animals  that  are  thrown  on  the  shore  by  the 
waves.' 

It  is  of  this  species,  under  the  synonym  of  Ocypoda 
rhombea,  Fabricius,  that  Fritz  Miiller  speaks  in  his  memor- 
able work  '  For  Darwin.'  '  In  the  swift-footed  Sand-crabs 
(Ocypoda),'  he  says,  '  — which  are  exclusively  land  animals, 
that  can  scarcely  live  in  water  for  a  single  day,  and  which 
in  far  less  time  than  that  are  reduced  to  a  state  of  com- 
plete collapse  in  which  all  voluntary  movements  cease — 
there  has  long  been  known  a  peculiar  arrangement  con- 
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persons  who  might  be  familiar  with  the  smooth  flat  sur- 
faces opposed  to  one  another  in  the  legs  of  a  crab,  and 
who  yet  would  never  make  the  guess  that  it  was  an 
arrangement  to  diminish  friction.  With  the  guess  made 
for  them  by  some  one  else  they  would  be  contented  for 
another  lifetime,  and  so  on  perhaps  with  the  objection  to 
the  guess  that  if  friction  was  to  be  avoided,  the  legs  would 
not  have  been  fringed  with  hairs.  Fritz  Muller  was  well 
aware  of  the  old  principle  that  Nature  makes  nothing  in 
vain,  and  was  pretty  confident  to  begin  with  that  there 
would  not  at  the  same  point  be  two  arrangements  counter- 
acting one  another,  the  one  increasing  and  the  other 
diminishing  friction.  The  smooth  surfaces  of  the  limbs 
enable  them  to  act  as  tight-closing  lips  to  the  breathing- 
aperture  which  he  discovered  at  their  bases.  As  to  the 
fringing  hairs  Fritz  Muller  hazards  the  conjecture  that 
they  may  be  olfactory.  This  might  seem  a  very  extra- 
vagant supposition,  that  a  crab  should  have  the  equiva- 
lent of  a  nose  attached  to  its  legs,  did  we  not  remember 
that  some  crustaceans  have  organs  of  hearing  in  the  appen- 
dages of  the  tail.  Moreover,  Fritz  Muller  observed  that 
in  his  Ocypode  the  olfactory  filaments  in  their  usual  place 
on  the  antennae  were  much  reduced,  and  that  the  flagella 
of  the  antennae  never  make  the  peculiar  beating  move- 
ments familiar  in  other  crabs,  and  he  argues  that  in  an 
air-breathing  crab,  just  as  in  the  air-breathing  vertebrates, 
the  sense  of  smell  might  be  expected  to  have  its  organ  at 
the  entrance  of  the  breathing  cavity. 

Gelaslmus,  Latreille,  1818,  meaning  the  laughable  crab, 
is  a  genus  containing  a  large  number  of  species  that  haunt 
warm  climates.  Here,  too,  the  orbits  and  eye-stalks  are 
long.  The  pleon  in  the  male  is  narrow  and  distinctly 
seven-jointed,  and  its  base  does  not  occupy  the  whole 
width  of  the  sternum  between  the  walking  legs.  But  the 
most  striking  feature  is  the  disproportionate  size  which  in 
the  male  is  attained  by  either  the  right  or  the  left 
cheliped. 

According  to  de  Haan  his  species  Gelasimus  arcuatus 
is  called  in  Japanese  Siho  maneki,  which  means  '  beckon- 
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is   frequently    found   in   great  numbers,    either  running 
actively  about  over  the  sand,  or  peering  cautiously  from 
their  holes,  which  are  often  thickly  scattered  over  con- 
siderable areas.     These  holes  are  mostly  from  half  an  inch 
to  an  inch  in  diameter,  and  a  foot  or  more  in  depth,  the 
upper    part    nearly   perpendicular,   becoming    horizontal 
below,  with  a  chamber  at  the  end.     Mr.  Smith,  by  lying 
perfectly  still  for  some  time  on  the  sand,  succeeded  in 
witnessing  their  mode  of  digging.   In  doing  this  they  dug  up 
pellets  of  moist  sand,  which  they  carry  under  the  three 
anterior  ambulatory  legs  that  are  on  the  rear  side,  climb- 
ing out  of  their  burrows  by  means  of  the  legs  of  the  side 
in  front,  aided  by  the  posterior  leg  of  the  other   side. 
After  arriving  at  the  mouth  of  their  burrows  and  taking 
a  cautious  survey  of  the  landscape,  they  run  quickly  to 
the  distance  often  of  four  or  five  feet  from  the  burrow 
before  dropping  their  load,  using  the  same  legs  as  before 
and  carrying  the  dirt  in  iKe  same  manner.     They  then 
take  another  careful  survey  of  the  surroundings,  run  nimbly 
back  to  the  hole,  and  after  again  turning  their  pedunculated 
eyes  in  every  direction,  suddenly  disappear,  soon  to  reappear 
with  another  load.     They  work  in  this  way  both  in  the 
night  and  in  the  brightest  sunshine,  whenever  the  tide  is 
out  and  the  weather  is  suitable.     In  coming  out  or  going 
into  their  burrows  either  side  may  go  in  advance,  but  the 
male  more  commonly  comes  out  with  the  large  claw  for- 
ward.    According  to  Mr.  Smith's  observations  this  species 
is  a  vegetarian,  feeding  upon  the  minute  algaa  which  grow 
upon  the  moist  sand.     In  feeding,  the  males  use  only  the 
small  claw  with  which  they  pick  up  the  bits  of  algas  very 
daintily ;  the  females  use  indifferently  either  of  their  small 
claws  for  this  purpose.     They  always  swallow  more  or  less 
sand  with  their  food.     Mr.  Smith  also  saw  these  crabs 
engaged  in  scraping  up  the  surface  of  the  sand  where 
covered  with  their  favourite  al gas,  which  they  formed  into 
pellets  and  carried  into  their  holes,  in  the  same  way  that 
they  bring  sand  out,  doubtless  stowing  it  until  needed  for 
food,  for  he  often  found  large  quantities  stored  in  the 
terminal  chamber.' 
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An  earlier  observer,  Bosc,  who  studied  this  same 
species  in  Carolina,  declares  that  these  crabs  were  to  be 
seen  in  thousands  and  even  in  millions  on  the  margin  of 
the  sea  or  of  tidal  rivers.  He  remarks  that,  if  a  man  or 
any  animal  comes  among  them,  they  lift  up  the  large  claw, 
and  holding  it  forward,  as  if  challenging  their  opponent  to 
fight,  in  that  attitude  they  scurry  off  sideways.  They 
have,  he  says,  a  great  number  of  enemies  among  the  otters, 
bears,  birds,  turtles,  alligators,  and  the  like,  but  they  are 
so  prolific  that  the  devastation  made  among  them  by  these 
foes  is  imperceptible.  He  occasionally  saw  the  *  calling 
crabs '  swarming  over  a  carcase  on  the  shore  and  disputing 
with  the  vultures  for  strips  of  the  carrion.  He  was  very 
anxious  to  see  them  make  their  burrows,  but  they  never 
would  work  in  his  presence,  doubtless  not  from  shyness, 
but  from  some  prudential  motive.  Gelasimus  minax, 
Leconte,  the  largest  of  the  American  '  fiddler-crabs,'  lives 
in  salt  marshes  or  fresh  water.  Over  the  mouth  of  its 
burrow  Mr.  T.  M.  Prudden  ascertained  that  this  crab  often 
constructs  a  regular  ovenlike  arch  of  mud,  and  that  it  sits 
in  this  doorway  on  the  look  out  for  whatever  may  befall. 
Professor  Smith  kept  a  large  male  of  this  species  in  a 
glass  jar  containing  nothing  but  a  little  siliceous  sand, 
moistened  with  pure  fresh  water,  for  over  six  months.  It  was 
for  ever  pacing  round  the  jar  and  trying  to  climb  out,  was 
never  observed  to  rest  or  show  fatigue,  '  and  after  months 
of  confinement  and  starvation  was  just  as  pugnacious  as 
ever.' 

The  species  Gelasimus  arcuatus,  de  Haan,  already 
mentioned,  was  observed  by  Krauss  in  South  Africa  as 
occupying  muddy  ground,  and  having  a  bluish-grey  colour 
suitable  to  its  residence.  The  appropriateness  of  the 
generic  name  will  be  appreciated  in  the  light  of  his  in- 
cidental remark  that  *  it  is  truly  comical  to  see  these  crabs 
with  uplifted  arms  in  C/Ountless  numbers  scampering  over 
the  dark  mud.' 

Oonoplax  (originally  spelt  Goneplat  and  Goneplax), 
Leach,  1814,  is  a  North-Atlantic  and  European  genus, 
which  till   lately   contained  only  one   species,    Gonoplax 
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rhomboides  (Linn.),  called  in  Bell's  *  History  of  the 
British  Crustacea'  Gonoplax  angulata  (Fabricius),  the 
angular  crab,  the  specific  name  obviously,  and  the  generic 
name  probably,  alluding  to  the  angular  character  of  the 
carapace.  A  second  species,  closely  resembling  the  first, 
and  named  Gonoplax  dnuatifrons^  Miers,  was  obtained  by 
the  Challenger  at  Amboina.  The  elongated  orbits  and 
eye-stalks  cannot  fail  to  attract  attention,  and  the  latter 
especially  when  they  are  suddenly  erected  from  a  position 
of  rest  within  the  former.  The  male  has  the  chelipeds  of 
a  remarkable  length,  and  these,  at  least  when  in  confine- 
ment, he  is  fond  of  clashing  together  in  a  noisy  and 
perhaps  threatening  manner.  The  joints  of  these  limbs 
are  so  proportioned  that  while  they  are  able  to  seize  food 
at  a  great  distance,  they  can  also  convey  it  to  the  mouth. 
The  pleon  is  seven-jointed  in  both  sexes. 

Ommatocarcinus^  White,  1852,  is  distinguished  from 
its  near  neighbour  Gonoplax  by  a  still  narrower  '  front,'  a 
great  development  of  the  antero-lateral  spine  on  each  side 
of  the  carapace,  and  still  more  elongate  eye-stalks,  to 
which  reference  is  made  in  the  generic  name,  meaning 
*  the  crab  with  the  eyes.'  There  is  but  one  species,  Omma- 
tocwrcinus  Macgillivrayi,  White.  This  is  found  in  Austra- 
lian and  New  Zealand  waters. 

MacrophthalmuSj  Latreille,  1829,  with  a  name  mean- 
ing *  long-eye,'  surpasses  the  two  preceding  genera  in  the 
length  of  the  orbits,  and  the  eye-stalks  are  exorbitant  in 
the  literal  sense  in  certain  species,  in  which  they  are  pro- 
longed laterally  beyond  the  orbit's  outer  angle.  The 
species  are  numerous,  occurring  *  in  the  littoral  or  shallow 
waters  of  all  parts  of  the  Indo-Pacific  region.'  In  some  of 
the  species,  as  also  in  the  genera  Helice,  de  Haan,  1835, 
and  MetaplaXj  Milne-Edwards,  1852,  the  males  have  on 
the  arms  of  the  chelipeds  a  short  horny  ridge,  which  Dr. 
de  Man  calls  '  the  musical  crest,'  on  the  supposition  that 
the  crab  produces  musical  sounds  by  rubbing  this  crest 
against  a  row  of  granules  below  the  orbit.  Naturally 
this  crab-music  must  only  be  judged  by  a  crustacean 
standard. 
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known  name  of  Orapsus  pictiis.  Professor  Th.  Barrois,  in 
his  account  of  the  Crustacea  of  the  Azores,  speaks  of  this 
and  two  companion  species  as  running  with  astonishing 
velocity  among  the  rocks  near  the  sea.  The  brilliantly 
coloured  Grapsvs^  with  its  limbs  of  a  marvellous  red,  he 
calls  a  superb  species.  As  it  occupies  by  preference  the 
sides  of  the  perpendicular  cliffs,  it  is  easy  to  believe  the 
statement  that  prodigies  of  agility  and  cunning  are  re- 
quired for  capturing  uninjured  specimens.  In  Charleston 
Bay  Bosc  had  a  much  easier  task.  There  he  noticed  that 
these  crabs  almost  always  kept  themselves  concealed  under 
stones  or  pieces  of  wood,  and,  as  these  objects  are  rare  in  that 
locality,  every  day  on  the  retreat  of  the  tide  he  was  sure 
to  find  fresh  specimens  of  Grapsus  under  the  hiding-places 
from  which  he  had  taken  other  specimens  on  the  previous 
day.  Darwin,  in  '  A  Naturalist's  Voyage,'  when  speaking 
of  the  nests  of  the  tern  at  St.  Paul's  Rocks  in  the  Atlantic, 
says,  '  It  was  amusing  to  watch  how  quickly  a  large  and 
active  crab  (Grapsus),  which  inhabits  the  crevices  of  the 
rock,  stole  the  fish  from  the  side  of  the  nest,  as  soon  as  we 
had  disturbed  the  parent  birds.  Sir  W.  Symonds,  one  of 
the  few  persons  who  have  landed  here,  informs  me  that  he 
saw  the  crabs  dragging  even  the  young  birds  out  of  their 
nests  and  devouring  them.'  The  voracity  and  audacity, 
the  cunning  and  speed  and  jumping  powers  of  these  crabs 
of  St.  Paul's  Rocks  are  amusingly  described  in  the  '  Log 
Letters  of  the  Challenger^'  by  Lord  George  Campbell,  who 
however,  saw  no  proof  that  they  ate  the  young  birds. 

About  a  dozen  other  genera  have  been  formed  with 
names  in  which  Grapsus  is  part  of  the  compound,  as 
Geograpsus^  Paragrapsus^  Platygrapsus,  and  the  like.  Several 
of  these  contain  species  which  were  at  one  time  included 
in  the  genus  Grapsus,  and  which  are  by  no  means  very 
remote  from  it. 

The  Cancer  marmoratus  of  Fabricius  has  been  trans- 
ferred from  Grapsus  to  Pachygrapsus,  Randall,  by  Stimpson, 
and  to  GoniograpsuSy  Dana,  by  Miers.  It  is  a  European 
species,  common  among  chinks  of  the  rocks  in  the  Adriatic. 
It  prowls  about  on  the  shore  by  night  to  feed  on  dead 


Erioohoir  japonicus,  de   Haan. 
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The  detached  figures  show  the  chelaB  of  the  young  male 
and  the  female,  and  the  pleon  respectively  of  male  and 
female.  By  the  Japanese  this  species  is  called  the  moun- 
tain savage  or  the  hairy  crab.  It  occupies  brackish 
waters,  passing  from  them  into  fresh-water  streams,  by 
means  of  which  it  ascends  the  mountains,  where  it  is  often 
observed  on  dry  land. 

Va/runa^  Milne- Edwards,  1830,  has  the  single  species 
Varuna  litterata  (Fabricius),  common  in  the  Indo-Pacific 
region,  and  attracting  attention  by  the  marking  on  the 
carapace  to  which  the  specific  name  refers.  The  capital 
letter  H  is  here  considered  to  be  formed  with  more  than 
usual  distinctness  by  the  longitudinal  grooves  that  sepa- 
rate the  lateral  from  the  median  regions,  and  the  trans- 
verse groove  which  appears  to  form  the  upper  boundary 
of  the  cardiac  region. 

Seswrma,  Say,  1818,  includes  a  large  number  of  species 
found  in  the  shallow  waters  of  all  the  warm  regions  of  the 
globe.  In  this  genus  the  '  front '  is  broad ;  the  third 
maxillipeds,  when  closed,  still  leave  open  a  lozenge-shaped 
space,  and  have  the  large  fourth  joint  traversed  by  a  ridge 
from  the  front  inner  angle  to  the  out^r  angle  behind ;  the 
pterygostomian  regions  have  a  granular  or  reticulated  sur- 
face, which  in  general  is  divided  into  little  squares  of 
extreme  regularity. 

Reference  has  been  already  made  to  Fritz  Mtiller's  in- 
vestigation of  the  breathing  arrangements  in  land-crabs. 
He  was  anxious  to  put  the  theory  of  evolution  to  a  test. 
The  resemblances  which  prevail  among  all  crabs  point,  on 
that  theory,  to  their  derivation  from  a  common  ancestral 
form,  but  the  diiforences  which  prevail  in  the  numerous 
genera  of  land-crabs  point  to  a  divergence  that  must  have 
begun  long  before  they  assumed  terrestrial  habits.  That, 
at  least,  is  what  Fritz  Mtiller  assumes,  and  few  evolution- 
ists will  be  inclined  to  deny  it.  If,  then,  several  different 
forms  of  water-breathers  at  various  times  and  places  have 
independently  developed  into  air-breathers,  it  is  unlikely 
that  the  necessary  changes  will  all  be  of  the  same  pattern. 
It  is  so  unlikely  that,  had  it  proved  to  be  the  case,  Fritz 


98  A  HISTOKY  OF  RECENT  CRUSTACEA 

afferent  opening  on  either  side,  by  their  powerful  move- 
ments bring  it  back  to  the  branchial  cavity.  The  two 
ridges  on  the  maxillipeds,  which  are  often  densely  fringed 
with  hairs,  meet  in  front  and  form  a  triangular  break- 
water which  prevents  the  streams  intended  for  the  brau- 
chiaB  from  entering  the  mouth-opening. 

Of  the  rock-haunting  species  of  the  genera  Plagusia^ 
Latreille,  1806,  and  Gonixrpds^  de  Haan,  1835,  Krauss 
speaks  with  a  sort  of  admiration.  At  low  tide  they  come 
bustling  out  of  their  crannies  in  ho^ts.  By  help  of  their 
soft  elastic  bodies,  and  their  limbs  cut  out  for  the  very 
purpose,  they  clamber  over  rough  blocks  and  steep  sides 
of  rock,  jump  from  one  crag  to  another,  and  creep  into 
the  most  inaccessible  crevices.  They  are  not  very  swift, 
but  very  canny,  so  that  on  their  own  ground,  in  spite  of 
their  multitude,  it  is  almost  impossible  to  catch  any  of 
them.  In  the  fear  of  pursuit  they  will  let  themselves  drop 
several  feet  from  one  ledge  on  to  another,  or  plunge  a 
fathom  down  into  the  sea  and  paddle  off  to  the  nearest 
rock.  Acanthopiut  clauimdniis^  de  Haan,  is  a  tiny  species 
nearly  allied  to  Plagiisia,  but  with  different  habits.  It 
lurks  under  stones,  and  it  may  seem  a  light  matter  to  turn 
over  a  stone  and  catch  it,  but  before  the  stone  is  well  over 
the  crab  will  have  w  hisked  to  the  other  side,  and  when  at 
length  it  has  been  pinned  fast,  it  is  no  easy  task  to  drag 
away  its  thin  body  and  clinging  talon-like  claws  without 
breaking  them.  The  name  of  this  genus  having  been  pre- 
occupied, it  has  been  changed  by  Miers  to  LeiolSphus. 

Plagiisia  contains  species  that  come  from  the  Atlantic 
and  Pacific,  and  some  of  these  have  been  taken  in  the  Medi- 
terranean under  circumstances  worthv  of  note.  In  the 
winter  of  1873  an  iron  vessel  entered  the  port  of  Mar- 
seilles. It  had  come  from  Pondich^ry,  by  way  of  the  Cape 
of  Good  Hope,  having  had  a  long  and  stormy  voyage  in 
the  most  rigorous  season  of  the  year.  To  the  iron  plates 
of  this  ship  had  become  attached  a  little  forest  of  algae  and 
barnacles;  and  living  among  these  were  a  number  of 
higher  Crustacea  of  exotic  origin.  Two  of  the  specimens 
were  found  by  Professor  Catta  to  belong  to  a  new  species 
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one  that  hunts  the  Pinna,  and,  in  accordance  with  this 
designation  of  the  genus,  Oppian  tells  the  story  that  when 
oysters  open  their  valves  to  take  in  the  mud  and  water  on 
which  they  live,  one  of  these  crafty  little  crabs  picks  up  a 
pebble  and  thrusts  it  in,  so  that  the  oyster  is  prevented 
from  closing  its  shell  again,  and  the  crab  enters  and  feeds 
upon  its  nutritious  flesh.  Gesner  in  the  sixteenth  century 
expressed  his  confidence  that  this  was  mythical,  since  you 
never  find  any  bites  upon  the  mussels,  pectens,  pinnas, 
and  oysters  that  are  attended  by  these  crabs. 

The  name  Pinnoteres  means  one  that  watches  or  guards 
the  Pinna,  and  there  can  be  little  doubt  that  it  was  the 
form  used  by  Aristotle,  seeing  that  he  also  speaks  of  it  as 
Pimwphylax,  a  word  of  precisely  the  same  meaning.  Not 
only  Aristotle,  but  many  succeeding  writers  of  renown,  such 
as  Cicero,  Pliny,  and  seemingly  Linnaeus  himself,  accepted 
the  opinion  that  there  was  a  compact  between  the  mollusc 
and  the  crustacean  for  their  mutual  benefit.  Whenever 
little  fishes  swam  in  between  the  expanded  valves  of  the 
mollusc,  it  was  supposed  that  its  companion  gave  it  a  little 
friendly  nip,  upon  which  the  valves  snapped  together,  the 
prey  was  secured,  and  shared  between  the  confederates. 
A  similar  policy  was  pursued  to  exclude  the  intrusion  of  a 
d.'^ngerous  foe.  The  great  antiquity  of  the  belief  is  at- 
tested by  the  fact  that  the  Egyptians  in  their  hieroglyphics 
made  use  of  the  pinna  and  crab  to  symbolise  the  helpless- 
ness of  a  man  without  friends.  That  the  belief  was  un- 
tenable was  pointed  out  by  many  naturalists  from  Gesner 
down  to  Cuvier,  on  the  ground  that  molluscs  do  not  feed 
on  little  fishes,  and  that  the  residence  of  the  crabs  within 
the  valves  was  sufficiently  explained  by  the  prevailing 
softness  of  the  carapace  in  this  family.  This  indeed  ap- 
plies chiefly  to  the  females,  and  it  is  the  females  that 
appear  to  be  most  frequently  found  thus  domiciled. 

It  is  so  much  the  nature  of  crustaceans  to  take  refuge 
in  any  sort  of  cleft  or  cranny  that  the  first  entrance  of  the 
Pinnotheres  into  any  sort  of  bivalve  can  be  easily  under- 
stood. When  the  residence  proved  to  be  peculiarly  secure, 
the  shell  of  the  crab  would  by  degrees  lose  a  hardness  that 
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attention  for  the  sake  of  the  species  Hcdicardnvs  planatus 
(Fabricius),  which  is  widely  distributed  over  the  Antarctic 
or  Austral  region,  being  the  only  Brachyurous  Decapod, 
it  is  said,  proper  to  that  wide  area  of  distribution.  Mr. 
Haswell  considers  that  the  Elamene  Mathcei  of  Milne- 
Edwards  is  probably  the  young  male  of  this  species,  and 
that  it  is  quite  distinct  from  the  original  Hymenosoma 
Mathcei  of  Desmarest. 

IScopimera,  de  Haan,  1833,  was  established  for  the 
single  species,  Scopimera  globosa^  in  which  the  arm  of 
the  chelipeds  and  the  corresponding  fourth  joint  (the  so- 
called  merus)  of  the  hinder  legs  has  the  outer  margin 
cartilaginous  instead  of  crustaceous,  with  a  transparent 
membrane  in  the  flat  part.  This  peculiarity  explains 
de  Haan's  choice  of  a  generic  name,  which  means  *  thighs 
with  windows  in  them.'  From  the  resemblance  to  the 
head  of  a  drum  these  membranous  pieces  have  been  called 
'  tympana.' 

Lotillu,  Stimpson,  was  substituted  for  Doto^  de  Haan, 
1833,  a  pre-occupied  name.  In  this  genus  Botilla  fenes- 
trata,  Hilgendorf,  from  the  East  Coast  of  Africa,  has  the 
windows  o^*  tympana  also  in  the  sternum.  Botilla  hrevi~ 
tarsis^  de  Man,  is  from  the  Mergui  archipelago.  Dr.  de 
Man  makes  Scopimera  a  synonym  of  Botilla,  but,  if  the 
two  genera  are  united,  Scopimera  as  the  older  name  must 
take  precedence. 

Hexdpiis,  de  Haan,  1835,  is  entirely  devoid  of  the 
last  pair  of  walking  legs,  so  that  instead  of  decapods  these 
crabs  have  become  octopods,  and  if  the  chelipeds  are 
excluded  and  only  the  walking  legs  counted  they  may  be 
regarded  as  hexapods,  or  six-legged  crabs,  and  to  this 
view  the  name  of  the  genus  refers. 

Thawmastoplax,  Miers,  1881,  it  is  said,  *  is  closely  allied 
in  all  its  characters  and  particularly  in  wanting  the  fifth 
pair  of  thoracic  legs,  to  the  genera  Hexapus^  de  Haan, 
and  AwjO^'phopuSy  Bell,  but  is  distinguished  from  the  former 
by  the  much  greater  development  of  the  second  ambula- 
tory legs  and  the  structure  of  the  outer  [third]  maxilli- 
pedes,   whose    merus   [fourth]    joint    is    elongated   and 


\  ^ 
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CHAPTER  Vm 

TRIBE   m. — OXYRRHYNCHA 

The  carapace  is  more  or  less  narrowed  anteriorly  and 
usually  rostrate,  with  the  hepatic  regions  small,  the  bran- 
chial large.  The  epistome  is  generally  large.  The  buccal 
frame  is  quadrate,  with  the  anterior  margin  straight. 
There  are  nine  pairs  of  branchiae,  with  the  efferent  chan- 
nels opening  at  the  sides  of  the  endostome.  In  this, 
as  in  the  two  preceding  tribes,  the  afferent  channels 
open  behind  the  pterygostomian  regions,  in  front  of  the 
base  of  the  chelipeds.  The  first  antennaB  are  longitu- 
dinally folded.  The  third  maxillipeds  have  the  fifth  joint 
articulated  at  the  apex  or  at  the  front  inner  angle  of  the 
fourth.  The  verges  of  the  male  are  exserted  through 
the  bases  of  the  last  pair  of  walking  legs. 

This  tribe  of  the  *  sharp-snouted '  crabs  is  divided 
into  two  legions,  the  Maiinea  and  Parthenopinea.  It  has 
been  observed  in  many  cases  that  the  two  halves  of  the 
large  liver  are  not  separate,  but  united  by  a  median  lobe. 
The  nervous  system  is  said  to  attain  a  higher  degree  of  cen- 
tralisation in  this  group  of  Crustacea  than  in  any  other,  the 
ganglia  of  the  trunk  forming  a  single  solid  disk-like  mass. 

Legion  1. — Maiinea, 

The  basal  joint  of  the  second  antennaB  is  well  de- 
veloped, inserted  beneath  the  eyes,  and  usually  occupies  a 
great  part  of  the  infra-ocular  space. 

This  legion  contains  three  families,  the  Inachidae, 
Maiidae,  and  Periceridae. 

Family  1. — Inachidce. 

The  eyes  are  non-retractile,  or  retractile  against  the 
sides  of  the  carapace.     In  general  the  orbits  are  not  de- 
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(Leach),  is,  like  the  preceding  species,  found  both  in 
British  and  Mediterranean  waters,  and  is  distinguished 
from  the  other  species  partly  by  the  relatively  greater 
length  of  the  rostrum. 

Achceus^  Leach,  1815,  is  so  near  to  Maaropodia  that  'it 
is  in  fact  only  distinguished  from  it  by  the  absence  of 
rostral  spines;  the  rostrum  in  Achcevs  being  composed 
merely  of  two  small  acute  or  subacute  lobes.'  Of  ten 
species  enumerated  by  Miers  only  the  type,  Achceus  Cran- 
chii,  Leach,  belongs  to  the  waters  of  Europe  and  Great 
Britain. 

IndchiLS^  Fabricius,  1798,  as  at  present  restricted,  con- 
tained in  1886  only  six  species,  and  these  known  only 
from  European  seas  and  the  Western  North-Atlantic. 
Three  of  these  species  are  found  in  British  waters,  namely, 
Inachus  dorsetiensis  (Pennant),  Inachus  dorynchus,  Leach, 
and  Inachus  leptochirus^  Leach. 

Leptopodia^  Leach,  1815,  has  apparently  but  one  species, 
Leptopodia  sagittai'ia  (Fabricius),  with  an  extensive  range 
in  the  warm  waters  of  the  Atlantic  and  of  the  West  coast 
of  America.  Unlike  the  three  preceding  genera  this  has 
the  rostrum  not  bifid,  but  simple.  This  beak  is  very 
long  and  serrate  on  the  edges.  The  carapace  is  not 
spinous.  The  chelipeds  in  the  male  are  rather  slender 
and  very  elongate;  the  walking  legs  are  very  slender 
and  extremely  elongated,  with  the  seventh  joint  stiliform. 
Next  to  this  genus  Leach  placed  one  which  he  named 
Pactolus^  with  the  species  Padolus  Boscii^  founded  on  a 
single  female  specimen  in  the  British  Museum  from  some 
unknown  locality.  Fabricius,  he  says,  seems  to  have 
described  it  as  the  other  sex  of  his  Inachus  Sagittarius. 
Factolus  has  a  body  exactly  like  Leptcrpodia^  but  the  legs 
are  of  moderate  length,  and  of  these  the  first  three  pairs 
have  simple  claws,  while  the  last  two  pairs  are  didactyle, 
that  is  to  say,  chelate.  In  1793  Fabricius  said  of  his 
Sagittarius  that  in  one  sex  the  feet  were  of  moderate  size 
and  all  chelate,  in  the  other  six  times  as  long  and  simple. 
In  1798,  without  any  distinction  of  sexes,  he  states  that 
eight  of  the  feet  are  unguiculate  and  the  last  four  pre- 
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appearance  of  the  females,  especially  in  the  widening  of 
the  pi  eon,  which  is  the  first  characteristic  of  sex  that  would 
generally  be  looked  for.  It  follows,  therefore,  that  among 
the  specimens  which  in  old  times  have  been  regarded  as 
spurious  females  many  spurious  males  were  beyond  doubt 
included.  It  is  also  worth  remembering  that  when  the 
shape  of  the  pleon  leaves  the  sex  of  a  crab  ambiguous,  that 
may  be  taken  as  an  indication  that  some  curious  species 
of  parasitic  crustacean  is  likely  to  be  found  in  some  part 
of  the  organism. 

A  large  extension  has  been  given  to  the  family  of  the 
Inachidae  by  recent  voyages  of  deep-sea  exploration,  and 
in  some  instances  species  which,  when  first  discovered 
only  a  few  years  ago,  were  naturally  supposed  to  be  rare, 
have  since  proved  to  be  cosmopolitan.  Thus  the  little 
Lwj/ogndthvs  Thomsoni  (Norman),  a  delicate  species  with 
long  slender  limbs,  taken  at  a  depth  of  two  or  three 
hundred  fathoms  in  the  Faro  Channel,  and  first  described 
in  1873,  has  since  then  been  taken  at  much  greater  depths 
and  at  places  so  wide  apart  as  the  Straits  of  Gibraltar,  the 
neighbourhood  of  the  Cape  of  Good  Hope,  and  of  Sydney 
in  Australia. 

Ergastwus^  A.  Milne-Edwards,  1881,  has  two  species 
— Ergastiais  Gloueiy  A.  Milne-Edwards,  and  Ergasticm 
Naresiij  Miers.  The  latter  was  taken  near  the  Admiralty 
Isles  in  the  Pacific,  and  recalls  the  name  of  the  honoured 
captain  of  the  Challenger ;  the  former  was  found  in  the 
Mediterranean  and  the  Atlantic,  and  the  name  of  the 
genus  founded  for  it  signifies  '  a  worker '  in  remembrance 
of  the  French  ship,  the  Travailleur,  by  which  the  type- 
specimen  was  dredged.  Platymaia  Wyville-thomsoni  (see 
Plate  IV.),  Oyrtcmiaia  Murrayi^  Oyrtomaia  Suhmi^  Echi- 
noplax  Moseleyi,  represent  new  genera  and  species  in  this 
family  instituted  by  Miers  in  1886,  in  which  the  specific 
names  have  been  chosen  expressly  to  associate  some  of  the 
finest  of  the  Brachyura  dredged  by  the  Challenger  with  the 
names  of  its  staff  of  naturalists.  Platymaia  and  Cyrtomma 
are  also  pointed  out  as  of  especial  interest  from  their  *  being 
Malayasian  representatives  of  a  section  of  the  sub-family 
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are  dispersed  upon  the  shore,  but  that  in  winter  the  females 
collect  on  the  deeper  rocky  ground  in  particular  spots  in  a 
great  crowd,  and  pile  themselves  up  in  such  numbers  that 
they  form  a  sort  of  mound,  which  from  the  depth  of  eighty 
to  a  hundred  feet  ascends  until  the  glimmer  of  it  can  be 
seen  at  the  surface  of  the  water,  and  that  then  the  Istrian 
fishermen  go  out  with  two,  four,  or  six  boats,  surround  this 
living  tower  with  their  nets  as  easily  as  possible,  and  sq 
make  a  speedy  capture.  Professor  Stalio,  in  1877,  en- 
dorses this  wonderful  tale,  except  that  in  his  account  the 
boats  employed  are  only  two  or  four,  and  the  instinct  which 
leads  these  creatures  to  cling  together  and  climb  up  one  on 
another's  back  only  produces  a  great  pile  of  several  feet  in 
height.  Yet  anything  much  less  than  Olivi's  submarine 
mountain  of  crabs  would  scarcely  be  visible  from  the  sur- 
face at  the  depths  which  he  mentions. 

The  Mediterranean  possesses  another  closely  allied  spe- 
cies, Maia  verrucosa^  Milne-Edwards,  smaller  in  size,  and 
covered  with  warts  or  tubercles,  instead  of  spines  or  prickles. 
This  little  crab  led  the  way  in  quite  recent  years  to  some 
observations  that  throw  a  new  light  upon  the  mental  powers 
of  the  Crustacea. 

A  great  many  of  the  Oxyrrhyncha  have  at  all  periods 
excited  the  surprise  of  collectors,  when  dealing  for  the 
first  time  with  living  specimens,  by  their  often  extreme  un- 
tidiness. They  are  overgrown  with  algae  and  ever  so  many 
kinds  of  sedentary  animals.  They  are  undoubtedly  them- 
selves slow-moving  creatures,  and  it  was  not  unnaturally 
supposed  that  these  colonies  with  which  they  were  encum- 
bered and  disfigured  were  at  once  a  proof  and  a  result  of 
their  extreme  sluggishness.  Dr.  Graeffe  had  once  occasion 
to  carry  into  the  aquarium  at  Trieste  a  specimen  of  Maia 
verrucosa  which  had  been  stripped  of  most  of  its  vegetable 
costume.  He  happened  to  place  it  in  the  same  vessel  with 
a  large  mass  of  the  polyp  known  as  Dead  Man's  Fingers. 
The  next  day,  to  his  astonishment,  he  found  the  whole 
back  of  the  Spider-crab  covered  with  pieces  which  had 
evidently  been  snicked  out  of  the  Alcyonium.  To  make 
sure,  he  kept  watch,  and  at  length  had  the  sweet  satis- 
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wbich  belong  to  Great  Britain  and  are  also  extensively  dis- 
tributed in  the  North  Atlantic.  These  are  Syas  araaieu» 
(Linn.)  and  Hyas  coardatue.  Leach.  In  a  tiny  specimen 
of  the  latter  speciea,  taken  from  off  the  carapace  of  the 
mother,  small  spines  or  tubercles  are  observable  on  both 
sides  of  each  of  the  two  divisions  of  the  rostrum,  on  the 
outer  side  of  the  second  antennaa,  and  on  the  eye-stalks. 
These  minute  characters  do  not  reappear  in  the  adult. 
The  two  speciea  mentioned  are  very  abundant  on  the  coast 
of  Sweden,  and  Aurivillias  found  that  they  were  almost 
without  exception  dressed  up  either  in  pieces  of  different 
alg^  (almost  always  FlorideEe)  or  of  shallow-water  sponges, 
or  with  Hydroids,  tnbicolous  Annelids,  Polyzoa,  Cirri- 
pedes,  or  Ascidians  simple  or  compound.  His  experiments 
showed  him  that,  if  some  of  these  settled  rather  by  the 
crab's  permission  than  its  active  interference,  yet  they  had 
been  originally  under  its  control,  while  in  most  cases  the 
colonists  had  been  actually  planted  and  forced  at  the  will 
of  the  crustacean  to  occupy  their  several  stations.  He 
found,  just  as  Mr.  David  Robertson  of  Cumbrae  had  done, 
that  his  specimens  of  Hyas  were  capable  not  only  of  dress- 
ing but  of  undressing  themselves.  Of  the  effectiveness  of 
their  dieguiaes  he  had  often  had  practical  experience,  when 
upon  visiting  his  aquarium  in  the  morning  he  was  unable 
to  find  specimens  which  he  had  placed  there  overnight, 
and  which  he  at  first  thought  must  have  escaped.  Close 
inspection  and  the  help  of  a  m^^ifying  glass,  however, 
would  always  show  that  they  were  present,  but  that  they 
had  so  decked  themselves  out  with  the  vegetables  and 
animals  around  them  as  to  lose  all  invidious  prominence. 
By  transplanting  into  an  environment  of  sponges  some 
that  had  clothed  themselves  in  bright- coloured  algie,  he 
ascertained  how  accurately  they  knew  their  business,  for 
they  laboriously  picked  off  the  gay  colours,  and  stuck 
themselves  over  with  fragments  of  sponge  in  their  place. 

The  chelipeds  of  these  crabs  are  adapted  by  len^h  and 
by  the  flexibility  of  the  joints  te  reach  to  the  different  part^ 
of  the  body  which  require  dressing  up.  The  hooks  and 
hairs  which  hold  on  the  tags  and  patches  have  been  already 
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character.  Considering  the  tolerably  ruthless  manner  in 
which  the  crab  gathers  the  constituents  of  its  costume, 
one  need  not  wonder  at  their  needing  a  little  emollient 
ointment.  Under  the  circumstances  their  natural  ten- 
dency to  adhere  might  otherwise  remain  for  some  time 
dormant. 

Ghorinus  aculeatus^  Milne-Edwards,  as  depicted  on  the 
preceding  page,  is  suggestive  of  a  wardrobe  provided  with 
a  truly  enviable  number  of  pegs.  In  regard  to  a  closely 
related  species,  Ghorinus  longisplna,  de  Haan  remarks  that 
to  the  hooked  setae  of  the  thorax  and  legs  marine  odds  and 
ends  adhere  so  closely  that  they  can  scarcely  be  removed 
without  damaging  the  setae.  He  is  thinking  only  of  man's 
rude  handling,  for,  however  remorseless  such  a  crab  may 
be  towards  its  surroundings,  we  may  feel  assured  that  its 
deft  fingers  will  do  no  vicdence  to  the  well-appointed  furni- 
ture of  its  own  carapace. 

Pisa  J  Leach,  1813,  is  open  to  the  suspicion  of  being  a 
synonym  of  Ardopsis,  Lamarck,  1801.  There  are  several 
species  of  this  genus  in  various  parts  of  the  world.  The 
two  known  in  English  and  Irish  waters  occur  also  in  the 
Mediterranean  and  have  a  considerable  range  north  and 
south.  These  are  Pisa  tetraodon  (Pennant)  and  the  species 
which  BelL  calls  Pisa  Gihbsii^  Leach,  a  name  which  must 
be  wrong,  whatever  other  is  right.  Miers  with  some  hesi- 
tation adopts  for  it  the  name  Puta  (Arctopsis)  tHbulus 
(Linn.). 

Naxiay  Milne-Edwards,  1834,  is  narrowly  distinguished 
from  Pisa  by  the  accessory  spinules  of  the  two-homed 
rostrum.  Naxia  hysi/rix,  Miers  (see  Plate  IV.),  was  ob- 
tained by  the  Challenger  at  Amboina. 

Lissa^  Leach,  1815,  is  a  genus  apparently  near  to  Pi«a, 
but  with  a  rostrum  consisting  of  two  truncate  laminar 
horns  side  by  side,  which  are  somewhat  wider  at  the  ex- 
tremity than  at  the  base.  It  was  formed  for  the  Mediter- 
ranean species  Lissa  chiragra  (Fabricius),  which  is  deep 
red  in  colour,  and  has  the  legs  so  covered  with  protuber- 
ances that  its  specific  name,  meaning  '  gout  in  the  hand,'  is 
not  inappropriate,  although  it  so  happens  tliat  the  hands 
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is  pleasant  to  see  how  creatures  comparatively  feeble  may 
sometimes  find  security  in  stations  the  most  unpromising 
and  the  most  exposed.  The  whole  tribe  of  the  Oxyrrhyn- 
cha  are  indeed  often  placed  at  the  head  of  all  the  Crustacea 
in  honour  of  the  ready  wit  and  resource  which  so  many 
of  them  display. 

Scyramathia  Carpenteri  (Norman)  is  a  remarkable  crab 
first  observed  on  the  Porcupine  expedition  in  the  Channel 
between  the  Faro  and  Shetland  Isles.  It  was  afterwards 
obtained  abundantly  by  the  Travailleur  from  great  depths 
in  the  Bay  of  Biscay,  and  again  the  Norwegian  North- 
Atlantic  expedition  trawled  it  from  a  depth  of  220  fathoms 
about  twenty  miles  off  the  west  coast  of  Norway. 

According  to  the  description  of  it  by  Professor  Sars, 
*  the  whole  surface  of  the  body  is  invested,  as  it  were,  with 
a  dense,  felt-like  covering,  which,  on  closer  inspection,  is 
found  to  consist  of  two  different  kinds  of  cutaneous  ap- 
pendages. Inuermost,  crowded  together,  are  observed 
numerous  small  tuberculiform  excrescences,  which,  at  the 
first  glance,  may  be  readily  taken  for  granulations  on  the 
skeleton  of  the  skin,  but,  after  a  closer  examination,  are 
seen  to  be  of  a  totally  different  character,  since  they  have 
not  only  a  soft  consistence,  but  admit  of  being  scraped  off 
with  the  greatest  facility.  On  treating  these  protuber- 
ances with  a  solution  of  potash,  they  are  found  to  be 
true  cutaneous  vesicles  or  capsules,  that,  with  a  broad 
basis,  are  attached  to  the  skeleton  of  the  skin  and  sup- 
ported in  the  middle  by  a  slender  chitinous-like  rod,  of 
which  the  point  projects  more  or  less  distinctly  forward 
from  the  top.  Between  these  peculiar  cutaneous  appen- 
dages, and  projecting  considerably  beyond  them,  are  short 
and  comparatively  stiff  hairs,  somewhat  unguiform  at  the 
extremity,  and  crowded  together,  in  particular  on  the 
anterior  part  of  the  dorsal  surface  of  the  carapace,  which 
thus  acquires  a  velvety  appearance.' 

The  rostrum  also  is  highly  characteristic.  It  is  divided 
from  the  base  into  two  straight,  strongly  divergent,  branches, 
about  half  as  long  as  the  carapace.  They  are  cylindrical 
at  the  base,  but  taper  gradually  to  a  dagger-like  point,  and 
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ra,  but  this  is  little  or  no  guide  to  what  its 

ve  been  when  living.  The  specific  names  in 
2;lit  to  baye  either  masculine  or  else  neuter 
but  many  naturalists  seem  to  suppose  that 
ame  ending  in  -a  is  a  feminine  form,  which 
ng  the  fact. 

lily  the  genus  Libinia,  Leach,  1815,  containa 
s,  and  MithraiB  (Leach),  Latreille,  1817,  a 
■oup.  Of  Ubinia,  enna/rgvnata,  Leach,  Miss 
1,  in  her  recent  revision  of  the  Periceridee,' 
ang  Island  Sound  occasionally  this  species  by 
w  interferes  with  the  steam  oyster  dredgers 
bandoned  until  the  crabs  (which  are  kiCown 
len  as  "  spiders  ")  have  passed  over,' 


Legion  2, — Pi 

(or  true  second)  joint  of  the  second  antennae 
and  embedded  with  the  next  joint  in  the 
letween  the  '  front '  and  the  inner  orbital 
'aocular  space  being  mainly  occupied  by  the 
f  the  orbit. 

Family  4. — Far(henopid(B. 

re  usually  retractile  within  the  small  circnlar 
ed  orbita ;  the  lower  wall  of  the  orbit  is  con- 
in  a  very  short  distance  of  the  '  front.'  The 
133  are  very  slender ;  the  basal  joint  does  not 
ceridse  constitute  a  great  part  of  the  inferior 
a,  but  is  very  small,  seldom  reaching  the 
ith  the  next  joint  occupies  the  narrow  gap 
itween  the  '  front '  and  the  inner  angle  of  the 
'eraiocar<Anus  the  antennee  are  completely 
the  orbits.) 

len  or  twenty  genera  are  reckoned  in  this 
ch  only  one  is  known  in  the  waters  of  Great 

,  Leach,  1814,  has  not  yet  received  many 
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must  ofben  almost  in- 

,  contains  bnt  three 
it  singalar  appearance. 

Miers,  which  has  been 
ts,  and  off  Senegambia, 
erranean,  having  been 
1  of  about  250  fathoms 
irm  was  at  first  named 

distinguished  French 
ibund  to  be  the  same 
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The  third  maxillipeds  have  the  fifth  and  following  joints 
not  wholly  concealed  by  the  fourth  joint.  The  verges  of  the 
male  are  exserted  from  the  bases  of  the  fifth  pair  of  legs. 

There  are  about  ten  genera  included  in  this  family. 

Galappay  Fabricius,  1798,  contains  some  fifteen  species, 
which  are  not  a  little  remarkable  in  appearance.  This  is 
partly  due  to  the  form  of  the  carapace,  much  nal*rowed  in 
front  where  the  short-stalked  eyes  twinkle  cunningly,  but 
widened  behind  with  shield-like  expansions  over  the  bases 
of  the  legs.  More  singular,  however,  is  the  development 
of  the  chelipeds,  which  have  a  very  flat  crested  hand  of 
great  size,  yet  the  whole  limb  withal  so  arranged  that  the 
pair  can  be  concealed  beneath  the  body  to  which  in  that 
position  they  might  be  said  to  supply  an  operculum  or  in- 
complete ventral  carapace.  Of  Galappa  granulata  (Linn.) 
Stalio  says  that,  when  it  is  compelled  by  fear  of  some 
enemy  or  by  the  force  of  the  waves  to  leave  its  crevice  in 
the  rock,  it  draws  together  its  walking-legs  under  the  ex- 
panded parts  of  the  carapace,  makes  its  chelipeds  meet, 
and,  being  thus  reduced  to  the  shape  of  a  ball,  launches 
itself  into  the  deep.  Unfortunately  for  it,  the  scouring  of 
the  waves  often  throws  it  up  on  to  the  shore,  where  con- 
tinuous rolling  upon  the  pebbles  puts  an  end  to  its  exist- 
ence. This  is  a  waste  of  what  would  otherwise  form  an 
agreeable  morsel.  It  may  be  eaten  with  a  good  conscience, 
since  it  is  itself  very  voracious,  and  when  in  pursuit  of 
prey  not  to  be  intimidated.  Judging  from  the  content.s 
of  the  stomachs  of  various  Crustacea,  de  Haan  was  able  to 
decide  that  Galappa,  Matuta,  and  Dorippe  feed  on  other 
Brachyura^  Leucosia  on  species  of  Palcemon,  Ranina  on 
fishes  and  starfish.  Calappa  gallus  (Herbst)  is  common  to 
the  Atlantic  and  the  Pacific.  The  crested  claws  here  carry 
to  an  almost  comical  extreme  the  resemblance  to  the  head 
of  a  cock,  which  they  exhibit  more  or  less  throughout 
this  genus.  Calappa  depressa^  Miers  (see  Plate  II.),  from 
the  South  Australian  coast,  is  one  of  the  smaller  species 
and  a  recent  contribution  to  science. 

Paracydois^  Miers,  1886,  is  a  genus  in  which  the  cheli- 
peds and  walking-legs  agree  with  those  in  Calappa  and 
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nily  2. — Maivlidxe. 

i  the  same  as  in  the  Caluppid^,  ex- 
laxillipede  have  the  three  terminat 
.th  the  triangular  acute  fourth  joint. 
IS  four  genera. 

1,  1798,  is  regarded  as  the  genus 
h  in  which  the  adaptation  for  swim- 
ist  development.  In  the  Uat  pair  of 
al  joint  is  supplemented  by  a  very 
he  preceding  joint.  Moreover,  the 
!g8  are  natatorial,  having  broad  flat- 
nlar  the  pair  next  the  chelipeds  evi- 
lea  of  great  power.  Nevertheless, 
are  fiinged  with  hairs,  the  ordinary 
ng  legs.  The  sufficient  reason  as- 
the  crab's  safety  often  depends  upon 
lidity  with  which  it  can  bury  itself 

flattened  joints  have  sharp  points 
ligging  powers  of  which  any  fringe 
?  interfere.      As  it  is,  they  can  slip 

sand  in  a  momeat,  and  before  the 
»red  over  their  departing  footsteps 
)  smoothed  and  lost.  Yet  Bometimes, 
ents  may  be  perceived  under  the  feet 
ongthe  shore.  Among  the  Japanese 
victor,  FabriciuB,  de   Haan  observed 

'  spurious  females,'  but  he  mentions 
tiem  except  their  smaller  size.  If 
n  be  right,  the  name  of  this  species 
[  lunaris  (ForskSl.) 
,  1806,  has,  according  to  de  Haan, 
fhorter  than  the  fourth  in  the  third 
in  Matuta  those  two  joints  are  equal 
vineeps  (Herbst)  appears  to  be  the 
pe  species,  which  occurs  both  in  the 
.     This  genus,  and  with  it  Osachila, 
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broader  and  not  at  all  prominent,  and  there  ie  no  '  thora- 
cic sinas.'     Pkilyra  pisvim,  de  Haan,  is  said  to  be  infested, 


Era.  t.—Jlfrafagax  (Fsbriclaa)  [de  Hun]. 

like  Lecmder  nquilla  and  Leander  serrafus,  by  a  Bopyrus, 
making  the  aidea  of  the  crab  bulbous.  De  Haan  remarks 
that  he  never  saw  the  Bopyrue  in  true  females,  and  that 
in  males  they  occupy  the  right  side,  in  apurious  females 
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among  the  Italians,  in  evident  allusion  to  the  resemblance 
it  bears  to  a  comic  mask.  Similarly,  Borippe  dorsipes 
(Linn.)  is  not  inappropriately  named  by  the  Japanese  *  the 
demon-faced  crab.'  Borippe  japonica,  von  Siebold,  repre- 
sented on  the  preceding  page,  is  closely  allied  to  Herbst's 
Borippe  facchino, 

Ethusa,  Roux,  1828,  unlike  Borippe^  which  usually 
has  the  carapace  broader  than  long,  in  general  has  the 
carapace  much  longer  than  broad.  Miers  notices  that 
the  species  of  this  genus  are  the  forms  which  evince 
the  greatest  degree  of  degradation  from  the  Brachyuran 
type.  In  other  words,  they  make  the  nearest  approach 
to  the  next  tribe,  which  in  Mr.  Miers'  work  is  not  in- 
cluded among  the  Brachyura.  Ethusa  mascarone^  Roux,  is 
a  Mediterranean  species.  EthvMna^  S.  I.  Smith,  1884,  is 
closely  allied  to  Et/iiLsa,  but  distinguished  by  the  form  of 
the  first  antennae,  the  basal  joints  of  which  are  very  large 
and  swollen,  occupying  the  whole  width  of  the  '  front,'  and 
crowding  back  the  eyes  and  second  antennae  into  an  almost 
transverse  position.  The  type  species,  Ethusina  aiyssicdla, 
Smith,  was  dredged  off  the  East  Coast  of  the  United  States 
at  a  depth  of  about  1,500  fathoms,  the  members  of  this 
genus  and  Ethusa  being  those  which  descend  to  greater 
depths  in  the  ocean  than  any  of  the  Brachyura  which  we 
have  been  hitherto  discussing.  The  species  Ethusa  granu- 
lata,  Norman,  has  been  transferred  to  a  separate  genus, 
Cymonomus,  by  Professor  A.  Milne-Edwards. 

Cymopolia^  Roux,  1 828,  has  for  its  type  species,  Cymo^ 
polia  Garonii,  Roux,  from  the  Mediterranean,  but  it  includes 
twelve  species  in  all,  of  which  eight  have  been  recently  in- 
stituted by  Professor  A.  Milne-Edwards  from  dredgings  in 
the  Gulf  of  Mexico  and  Straits  of  Florida.  De  Haan  con- 
sidered that  it  ought  to  stand  among  the  Maiacea,  but  his 
opinion  has  not  been  followed. 
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pairs  of  legs,  are  subdorsal  in  position  and  of  small  size. 
The  pleon  folds  under  the  trunk.  In  the  female  it  has 
five  pairs  of  appendages,  of  which  the  first  is  rudimentary. 
This  legion  is  divided  into  two  families,  the  Dromidae 
and  Homolidae,  the  characters  of  which  are  here  accepted 
as  laid  down  in  Professor  J.  R.  Henderson's  Report  on 
the  Anomura  of  the  Challenger. 

Family  1. — Bromidce, 

The  carapace  is  subglobular,  rarely  flattened.  The 
eyes  are  retractile  into  well-defined  orbits.  The  first  an- 
tennae fold  in  special  fossettes.  The  fifth  and  usually  also 
the  fourth  pair  of  legs  are  short,  subdorsal  in  position, 
and  in  general  prehensile.  The  vasa  deferentia  of  the 
male  pass  through  the  bases  of  the  fifth  pair  of  legs  and 
form  tubular  prolongations. 

The  family  contains  some  ten  genera,  one  of  which  is 
British. 

The  species,  Dr.  Henderson  says,  inhabit  shallow 
water  and  moderate  depths.  The  majority  protect  the 
body  by  an  ascidian,  a  sponge,  or  by  one  of  the  shells  of 
a  bivalve  mollusc.  Milne-Edwards  says  that  of  the  four- 
teen pairs  of  branchiae  ^  the  last  two  spring  from  the  last 
two  segments  of  the  trunk,  which  in  the  Brachyura  in 
general  never  carry  any.  He  regards  two  little  lateral 
j  pieces  intercalated  between  the  sixth  and  seventh  seg- 

ments of  the  pleon  in  Ih'omia  as  rudiments  of  the  appen- 
dages of  the  sixth  segment,  but  that  may  be  regarded 
rather  as  a  pious  opinion  than  an  established  fact, 

Ih'omia,  Fabncius,  1798,  almost  monopolised  the 
family  until  it  was  subdivided  by  Stimpson  into  six 
genera  in  1858,  this  subdivision  being  grounded  chiefly 
H  on  the  disposition  of  the  sternal  sulci  in  the  female.*     In 


t 


!     1 
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'  Branchije  are  called  plearobranchiae  when  attached  to  the  pleura 
or  sides  of  the  segment,  podobranchiae  when  attached  to  the  first  joint 
of  the  limb,  arthrobranchiae  when  they  spring  from  the  interaiticular 

.|l|  membrane  between  the  segment  and  the  limb. 

i]  ^  For  the  structure  of  these  sulci  and  the  correspondence  of  the  ap- 

pendages on  the  pleon  of  the  male,  see  the  account  in  de  Haan,  Fauna 
Japonicat  Crustacea,  p.  105, 
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that  of  the  entire  leg.  These  claws  are  very  thin,  and  are 
serrated  with  the  finest  teeth,  directed  backwardg :  their 
curved  extremities  are  flattened,  and  on  this  part  five  most 
minute  cups  are  placed  which  seem  to  act  in  the  Bame 
manner  as  the  suckers  on  the  arms  of  the  cuttle-finh.  As 
the  animal  lives  in  the  open  sea,  and  probably  wants  a 
place  of  rest,  I  suppose  this  beautiful  and  most  anomalous 
structure  is  adapted  to  take  hold  of  floating  marine 
animals.' 

lAjTeUm,  de  Haan,  1841,  haa  the  eye-stalks  short  and 
the  orbits  are  ill-defined,  which  is  contrary  to  the  family 
character.  The  genus  was  originally  instituted  for  Lyrei- 
dus  tridentatve,  the  lyre-shaped  crab  of  Japan.  That 
species  has  been  traced  southwards  to  Australia ;  another 
species,  Lyreidus  Bairdi,  S.  I.  Smith,  has  been  found  off 
the  east  coast  of  the  United  States. 

Zanclifer,  Henderson,  1888,  has  the  eyes  rudimentary, 
with  comeEB  of  small  size  though 
pigmented,  on   short  peduncles, 
in  ill-defined  orbits.     The   first 
antennEB    are   small,    completely 
concealed  by  the  massive  pedun- 
cles of  the  second  pair,  which  meet 
together  in  the  middle  line.     The 
name   means    sickle-bearing,    in 
allusion  to  the  uncinate  character 
of  the  terminal  joint  in  the  walk- 
ing-legs. There  is  at  present  only 
one   species,  Zandtfer  caribe?icie 
(de  Freminville),  and  of  this  only 
two  specimens  are  known.     One 
^"■^mif^mnsZ^^]^^'     of  these,  the  figure  of  which  is 
here  reproduced,  was  obtained,  by 
the  Challenger  off  the  coast  of  Braail,  the  obher  was  taken 
more  than  forty  years  earlier  by  M.  de  Freminville  in  the 
Caribbean  Sea.     The  French  captain  described  it  under 
the  name  of  Eryon  caribensis,  thus  referring  it  to  a  fossil 
genus  with  which  it  has  nothing  to  do,  and  making  im- 
portant mistakes  in   the  descriptioa  which  were  pointed 
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from  its  companions  by  the  large  and  long  flagellum  of 
the  second  antennae.  Hippa  emeritus  (Linn.)  is  regarded 
by  Mr.  J.  E.  Ives  as  a  very  variable  species  widely  distri- 
buted on  the  east  and  west  coasts  of  North  and  South 
America.  It  is  used,  he  says,  by  the  fishermen  for  bait, 
and  large  numbers  are  dug  from  the  sand.  It  is  not  un- 
likely, as  suggested  by  Milne-Edwards,  that  Hippa  tal" 
poida,  Say,  the  '  mole-like '  Hippa,  is  the  same  species.  It 
was  upon  this  that  Professor  S.  I.  Smith  made  his  obser- 
vations at  the  United  States'  Biological  Station  at  Wood's 
Hole,  Massachusetts,  in  the  summer  of  1875.  He  was 
there  able  to  obtain  a  nearly  complete  series  of  the  post- 
embryonal stages,  and  has  since  elaborately  described  the 
second,  third,  and  last  zoea  forms,  and  the  succeeding  me- 
galopa  condition.  Some  of  his  figures  are  reproduced  on 
Plate  IV.  He  observed  that  the  adults  preferred  a  very 
narrow  zone  of  the  shore,  at  or  very  near  low-water  mark, 
where  they  lived  gregariously,  burrowing  in  the  loose  and 
changing  sands. 

*  The  smooth,  oval  form  of  the  animal,'  he  says,  *  with 
the  peculiar  structuie  of  the  short  and  stout  second,  third, 
and  fourth  pairs  of  thoracic  legs,  enables  them  to  burrow 
with  far  greater  rapidity  than  any  other  crustacean  I  have 
observed.  Like  many  other  sand-dwelling  crustaceans, 
they  burrow  only  backwards ;  and  the  wedge-shaped  pos- 
terior extremity  of  the  animal,  formed  by  the  abrupt  bend 
in  the  abdomen,  adapts  them  admirably  for  movement  in 
this  direction.  When  thrown  upon  the  wet  beach,  they 
push  themselves  backward  with  the  burrowing  thoracic 
legs,  and  by  digging  with  the  appendages  of  the  sixth 
segment  of  the  abdomen  slightly  into  the  surface,  direct 
the  posterior  extremity  of  the  body  downward  into  the 
sand.' 

The  second  antennae  are  generally  held  between  the 
second  and  third  maxillipeds,  with  the  peduncles  crossed 
in  front,  and  the  flagella  curved  down  and  entirely  round 
the  mouth  so  that  the  setae  with  which  they  are  densely 
armed  all  project  inward.  Their  function  is  not  un- 
reasonably supposed  to  be  that  of  removing  objectionable 
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down  a  nut,  descends  to  strip  it  of  its  hask,  and  then  *  re- 
ascends  the  tree,  if  the  situation  is  favourable,  and  holding 
the  nut  by  a  bit  of  the  fibre,  which  it  leaves  on  for  the 
purpose,  it  lets  it  fall  upon  a  rock,  or  stone,  and  thus 
breaks  it.'  I  could  wish  that  he  had  spoken  of  having 
seen  this  wonderful  manoeuvring  with  his  own  eyes.  Dr. 
T.  H.  Streets  declares  that  '  the  wonderful  stories  about 
these  crabs  climbing  the  trees  after  cocoa-nuts  are  purely 
fictitious.' 

Rumphius  is  the  original  authority  for  the  statement 
that  these  crustaceans  in  their  night  ramblings  ascend  the 
cocoa-nut  palms  and  appropriate  the  nuts.  It  is  to  their 
love  of  that  food  that  they  owe  the  title  of  the  robber-crab. 
It  is  said  that  they  can  be  lured  out  of  their  holes  by  pre- 
senting to  them  a  cocoa-nut  attached  to  the  end  of  a  stick. 
Bumphius  says  that  this  crab  in  the  language  of  Amboina 
is  named  Catattut  and  Atattut,  but  that  it  is  familiarly 
called  by  his  own  countrymen  '  Don  Diego  in  't  voile  har- 
nasch,'  its  Latin  name  being  Cancer  crumenatus,  of  which 
the  Belgic  equivalent  is  Beurs-Krabbe.  This  title  of  purse- 
crab  alludes  to  the  packet  of  fat  under  the  tail,  which  is 
accounted  a  delicious  marrow-like  morsel  by  those  who 
like  it.  The  oil  from  it  is,  or  once  was,  regarded  as  a 
panacea  for  sprains  and  contusions.  Herbst  declares  that 
the  claws  of  the  Birgus  are  so  strong  that  they  easily  crack 
a  cocoa-nut  which  a  human  being  could  not  break  open 
with  a  stone.  He  says,  moreover,  that  if  they  have  once 
seized  hold  of  an  object,  it  is  easier  to  break  the  claws  than 
to  make  them  let  go.  Yet  what  cannot  be  done  by  force 
may  be  achieved  by  cunning,  for  if,  he  says,  you  just  tickle 
the  creature  under  the  tail,  it  becomes  so  irritated  that  it 
gives  itself  a  nip  on  the  tail,  and  dies  by  its  own  claw ! 
Herbst  wrongly  figures  the  fourth  pair  of  legs  as  simple, 
whereas  they  are,  in  fact,  chelat;e.  The  naturalists  of  the 
ChalleTiger  were  informed  by  an  intelligent  native  at  Sam- 
boangan  that  the  female  crab  carries  about  large  masses  of 
the  eggs  with  it  in  the  month  of  May,  and  retains  them  so 
attached  until  the  young  are  developed  just  like  the  parent. 
At  Samboangan  it  is  called  *  Tatos,'  and  appreciated  as 
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which  this  genus  and  some  of  its  immediate  neighbours 
are  distinguished  from  one  another. 

Pag^urtis  (in  restricted  sense).  The  *  front'  without 
distinct  rostral  projection.  Eye-stalks  stout,  with  basal 
scales  usually  wide  apart.  Acicle  of  second  antennae  short 
and  robust,  the  flagellum  long  and  naked.  The  third 
maxillipeds  approximate  at  the  base.  The  lefb  cheliped 
usually  the  larger.     The  fourth  pair  of  legs  chelate. 

EupagUrus^  Brandt,  1851.  The  'front'  with  a  dis- 
tinct rostral  projection.  Eye-stalks  stout,  with  basal 
scales  wide  apart.  Acicle  of  second  antennae  long  and 
slender,  the  flagellum  long  and  naked.  The  third  maxil- 
lipeds distant  at  the  base.  The  right  cheliped  usually  the 
larger.     The  fourth  pair  of  legs  subchelate. 

ClibananuSy  Dana,  1852.  The  'front'  with  a  distinct 
rostral  projection.  The  eye-stalks  usually  slender,  with 
the  basal  scales  close  together.  Acicle  of  second  antennae 
short,  the  flagellum  naked.  The  chelipeds  subequal  and 
similar.     The  fourth  pair  of  legs  chelate. 

AniculuSy  Dana,  1852,  and  Galcinus,  Dana,  1852,  agree 
with  Clibanarius  as  above  defined,  except  that  Aniculus 
has  the  fourth  pair  of  legs  subchelate,  and  Cahinus  has 
the  chelipeds  very  unequal. 

Diogenes,  Dana,  1852.  There  is  a  movable  rostriform 
process  between  the  eye-stalks,  distinct  from  the  rostrum. 
The  acicle  of  the  second  antennae  has  a  broad  base ;  the 
flagellum  is  ciliated.  The  left  cheliped  is  the  larger.  The 
fourth  pair  of  legs  chelate. 

When  characters  are  set  out  in  this  way,  it  would 
seem  that  there  should  be  little  difficulty  in  determining 
to  what  genus  a  species  belongs,  but  nature  does  not 
always  lend  itself  very  obligingly  to  the  necessities  of 
classification.  Thus,  in  regard  to  Faguras  similimdmis^ 
Henderson,  its  author  is  obliged  to  say  :  '  The  chelipedes 
are  of  equal  size,  and  in  every  respect  similar  to  one 
another,  belonging  essentially  to  the  form  which  is  charao- 
t-eristic  of  the  genus  Clibanariv^s/  and  presently  afterwards, 
under  the  species  Glibanarius  strigimdnus  (White),  Dr. 
Henderson  observes :  '  As  in  the  case  of  Pagwvs  simili* 
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mdmts,  this  species  shares  the  characters  of  Pagurus 
and  Glibananus,  though  its  affinities  are  more  with  the 
latter  genus ;  the  chelipedes  are  subequal,  a  distinct  ros- 
tral projection  is  present,  and  the  ocular  peduncles  are 
tolerably  long  and  slender ;  at  the  same  time  the  ophthal- 
mic scales  are  arranged  as  in  PagurusJ  He  adds  that 
'the  special  features  of  Glihanarius  strigimanus  are  the 
curious  striated  (stridulating  ?)  areas  on  the  inner  surface 
of  the  hand  of  each  chelipede,  and  the  narrow  and  acute 
terminal  portions  of  the  ophthalmic  scales/ 

In  Bell's  'History  of  British  Stalk-eyed  Crustacea,' 
ten  species  are  named  and  described  as  belonging  to  the 
genus  Pagwrus^  but  the  majority  of  'them  are  now  differ- 
ently classified.  Thus  Pagurus  Bemhardkts  (Linn.)  and 
Pagurus  vlidmnus^  Thompson,  both  become  Eupagurus 
BemhardMS  (Linn.)  ;  Pagurus  Prideaux  (needlessly  altered 
to  Prideauxii)^  Leach,  and  Pagurus  cuanensis,  Thompson, 
are  likewise  transferred  to  Eupagurus,  though  retaining 
their  original  specific  names ;  Pagurus  Thompsoni,  Bell,  is 
a  synonym  of  Eupagurus  pubescens  (Kroyer),  Pagurus  For- 
hesii,  Bell,  a  synonym  of  Eupagurus  sculptimanus  (Lucas)^^ 
and  a  British  species  not  mentioned  by  Bell,  Pagurus 
trica/rinatus^  Norman,  is  now  identified  with  Eupagurus 
excavatus  (Herbst).  Pagurus  Hyndmanni,  Thompson,  Pa- 
gurus Icevisy  Thompson,  and  another  British  species  not 
mentioned  by  Bell,  Pagurus  ferrugineus^  Norman,  are  now 
transferred  to  the  genus  Anapagurus^  the  last-mentioned 
being  a  synonym  of  Anapagurus  chiroacantkvAi  (Lilljeborg). 
All  the  nine  species  are  at  a  glance  distinguished  from 
Pagurus  by  having  the  right  cheliped  larger  than  the  left. 
In  Bell's  two  remaining  species  the  left  cheliped  is  the 
larger.  Of  these  Pagunis  Dilwynii^  Sp.  Bate,  is  a  synonym 
of  Diogenes  varians,  Costa,  thus  leaving  to  the  original 
genus  no  British  species  except  Pagurus  faseiatus,  Bell,  a 
species  which  may  be  the  same  as  Pagurus  striatus^  La- 
treille,  and  which,  at  any  rate  as  far  as  Bell  was  con- 
cerned, was  not  described  from  nature  at  all,  but  from  a 

'  G.  O.  Sars  refers  the  Pagurus  Forbesii,  Bell,  to  the  genus  Sjnro- 
pagurus. 
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coloured  drawing  supplied  hira  by  a  friend !  Natural  his- 
tory would  probably  soon  be  enlivened  by  many  miraculous 
illustrations  if  it  became  lawful  to  construct  a  fauna  upon 
the  sketches  of  friends,  however  tinist worthy.  It  may  here  be 
noticed  that  one  of  the  most  attractive  figures  in  Herbst's 
work  is  that  of  his  Cancer  megistos,  afterwards  called 
Paguriis  megistus,  but  of  this  Milne-Edwards  observes  that 
it  appears  to  be  an  imaginary  species,  the  bulk  of  which 
belongs  to  a  Pagurus^  while  the  fan-tail  tei*mination  has 
been  taken  from  some  lobster-like  animal.  Many  of  the 
Pagurids  are  very  beautifully  coloured,  but  they  are  deci- 
dedly weak  about  the  tail.  Just  as  the  quarrymen  in  old 
days  used  to  make  Ammonites  'perfect'  by  carving  the 
front  of  the  shell  into  a  serpent's  head,  so  no  doubt  some 
Eastern  artist  made  the  really  handsome  Pagurus  into  a 
perfect  specimen  by  giving  it  what  he  thought  a  satisfactory 
tail,  regardless  of  the  fact  that  such  an  ornament  would 
have  made  life  impossible  to  the  creature  itself.  He  had 
not  before  his  eyes  the  fear  of  J .  0.  Fabricius,  who  winds 
up  his  acknowledgments  to  his  predecessors  by  the  awe- 
inspiring  denunciation,  '  damnandae  vero  memoriae  John 
Hill  et  Louis  Renard,  qui  insecta  ficta  proposuere.' 

In  regard  to  Pagurus  striatus^  Latreille,  or,  as  it  ought 
perhaps  rather  to  be  called,  Pagurus  airosor  (Herbst),  the 
facts  of  distribution  are  noteworthy,  since  the  specimens 
taken  in  the  Mediterranean,  among  the  Philippine  Islands, 
and  at  Japan,  show  no  points  of  distinction.  When 
Eupagurus  excavatus  was  dredged  among  the  Shetland 
Isles,  Canon  Norman,  though  not  then  knowing  it  by  its 
right  name,  shrewdly  suspected  that  it  would  prove  to  be 
a  deep-water  Mediterranean  form,  and  as  Portunus  tuher^ 
culatuSj  Roux,  and  the  echinoderm  Sjpaiangus  TneridioTialiSj 
Risso,  had  been  dredged  in  the  same  locality,  he  takes 
occasion  to  remark  that  '  all  deep-water  dredging  seems 
to  establish  this  fact  more  clearly,  that  deep-water  species 
have  a  much  more  extended  geographical  range  than 
shallow-water  and  littoral  forms.  These  Mediterranean 
species  must  have  made  their  way  northwards  in  the  abyss 
of  the  sea  round  the  western  coast  of  Ireland,  in  which 
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the  Epizoanthus  americanus  fixes  itself.  First  a  single 
polyp  finds  lodgment,  and  as  its  basal  membrane  spreads 
o%er  the  shell,  buds  arise  from  it  forming  fresh  polyps,  and 
gradually  this  same  membrane  absorbs  the  shell  though 
retaining  its  spiral  shape.  In  this  absorption  there  is  a 
great  advantage  to  the  hermit,  because  as  it  grows  its  in- 
crease of  bulk  still  finds  room  in  the  yielding  polyp-mass, 
without  any  necessity  arising  for  a  change  of  domicile.  In 
the  case  of  Gatapagurus  Sharreri,  A.  Milne-Edwards  (see 
Plate  IV.),  there  is  sometimes  a  triple  alliance,  for  over  a 
colony  of  Epizoanthvs  aTnericanus  there  settles  itself  the 
single  polyp  Adamsia  sodahilis.  The  numerous  specimens 
of  Parapagurm  pilosimanus  that  were  taken  in  depths 
reaching  to  six  or  seven  hundred  fathoms  were  found  only 
in  colonies  of  Epizoanthus  paguriphihis^  but  those  that  were 
taken  at  much  greater  depths '  were  either  in  a  very  different 
species  of  Epizoanthus^  in  naked  gastropod  shells,  or  in  an 
actinian  closely  resembling,  if  not  identical  with,  Urticina 
consors,  Verrill.'  Dr.  Carl  Aurivillius  has  recently  pub- 
lished very  interesting  observations  on  the  *  Symbiosis '  or 
living  together  of  Hydroids,  Sponges,  and  Pagurids.  Hy^ 
diradinia  echinata  is  frequently  found  coating  the  outside 
and  inside  of  various  shells  that  are  occupied  by  Hermit- 
crabs.  The  mode  of  growth  is  such  that  the  hydroid  not 
only  repairs  in  effect  the  damaged  mouth  of  a  shell,  but 
also  frequently  extends  its  boundaries.  This  is  especially 
the  case  in  districts  where  shells  are  few,  and  where  the 
growing  Pagurid  might  be  put  to  much  inconvenience  to 
find  a  larger  lodging.  By  the  extension  of  the  hydroid 
colony,  which  sometimes  gives  a  quite  monstrous  appear- 
ance to  the  shell,  the  hermit  is  saved  the  trouble  of  making 
any  change  of  abode.  The  hydroids  are  saved  from  the 
danger  and  damage  they  would  be  exposed  to  from  the 
rolling  about  of  an  empty  shell.  On  the  inside  of  it  they 
do  not  develop  any  of  the  nutritive  polyps  which  might 
incommode  the  hermit  and  also  suffer  injury  from  its 
movements,  but  they  line  the  interior  with  a  network,  to 
the  satisfactory  smoothness  of  which  the  hermit  itself  con- 
tributes.    It  might  be  supposed  that  this  was  effected  by 


172  A  HISTORY  OF  RECENT  CRUSTACEA 

the  Porcellana  and  so  institute  a  comparison.  The  zoea  of 
Porcellana  longkomis  (see  Plate  VII.)  has  not  unfreqnently 
been  studied,  and  the  reality  of  its  connection  with  the  adult 


Tig,  U.—Poretllana  longicomit  (Linn-X  ■"  ^"^1  pOBtUrral  form  [SlebUue]. 

form  need  not  be  doubted,  bnt  the  extraordinary  difference 
between  the  one  and  the  other  can  scarcely  fail  to  surprise 
any  one  who  for  the  first  time  compares  them.  It  is 
strange  that  the  smooth  circular  carapace  of  the  grown-np 
Porcellana  should  result  from  a  larval  form  in  which  the 
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pairs.  The  third  maxillipeds  in  squamifera  have  the  third 
joint  shorter  than  the  fourth,  in  nexa  equal  to  it,  in  dis- 
persa  longer  than  it.  By  this  simple  combination  all  the 
five  species  are  neatly  distinguished.  The  sexes  of  Gala- 
thea  often  show  a  considerable  difference  in  the  chelipeds, 
those  of  the  male  being  the  longer.  In  Oalathea  squami- 
fera^ the  two  last  joints  of  the  chelipeds  in  the  female 
touch  all  along  the  inner  margins  of  the  chelae,  whereas  in 
the  male  they  stand  apart,  and  have  a  peculiar  curvature, 
meeting  only  at  the  apices.  This  is  so  pronounced  a 
feature  that  it  misled  Spence  Bate  into  establishing  a 
separate  species,  which  he  called  digiti-distans^  meaning 
*  with  the  fingers  wide  apart.'  Oalathea  magnifica,  Has- 
well,  an  Australian  species,  only  half  an  inch  long,  ap- 
pears to  make  up  for  diminutive  size  by  its  striking 
appearance.  The  description  of  it  says,  'Colour  bright 
red,  with  a  brilliant  purple  stripe  down  the  centre  of  the 
carapace  ;  legs  ornamented  with  transverse  bands  of 
darker  red  and  purple ;  fingers  dark  reddish  brown,  yellow 
at  the  tips.' 

Munida^  Leach,  1820,  nearly  resembles  Galathea,  but 
is  distinguished  by  having  a  slender  stiliform  rostrum,  and 
the  supraorbital  spine  on  each  side  of  its  base  not  small 
but  well  developed.  Moreover,  in  general,  the  carapace 
has  a  spinulose  surface,  and  its  cardiac  region  distinct, 
and  the  pleon  has  one  or  more  segments  with  a  series  of 
spinules  on  the  anterior  dorsal  margin.  The  chelipeds 
and  walking-legs  are  elongate  and  slender.  The  type 
species  Munida  rugosa  (Fabricius,  1775)  is  distributed  over 
all  the  seas  of  Europe.  The  very  long  chelipeds  make  it 
conspicuous.  The  third  maxillipeds  have  the  third  joint 
longer  than  the  fourth.  The  chelipeds  and  ambulatory 
legs  are  without  epipods.  It  is  not  to  be  met  with  in 
shallow  waters.  Bell,  on  insufficient  grounds,  altered  the 
name  to  Manida  Rondeletii,  Though  the  old  naturalist 
Rondelet  well  deserved  honour,  this  was  not  the  right 
way  to  pay  it.  It  may  be  noticed,  however,  that  G.  0. 
Sars,  writing  in  1889,  speaks  of  Munida  Rondeletii^  Bell, 
and  Munida   n^qosa  (Fabricius)   as  two  distinct  though 
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CHAPTER  XII 


TRIBE  II. — THALASSINIDEA 

The  carapace  is  short  and  compressed,  with  little  or  no 
rostrum.  The  last  segment  of  the  trunk  is  articulated 
with  the  preceding.  The  eye-stalks  are  small.  Both  pairs 
of  antennae  have  long  peduncles.  Of  the  trunk-legs  the 
first  pair  are  perfectly  or  imperfectly  chelate,  the  last  pair 
are  short,  more  or  less  abnormal,  directed  backwards. 
The  pleon  has  the  segments  not  overlapping,  with  the 
side-plates  feebly  developed  and  having  their  hinder  angles 
generally  rounded.  The  pleopods  are  long,  biramous, 
variable ;  the  swimming  fan  is  strong.  The  branchiaa  vary 
in  number  and  form. 

In  this  tribe  are  included  four  families,  the  Thalassi- 
nidae,  CallianassidaB,  Axiidae,  and  Thaumastochelidae.  The 
division  of  the  Macrura  adopted  by  the  late  Mr.  Spence 
Bate,  into  Trichobranchiata,  in  which  the  branchial  plumes 
are  made  up  of  long  cylindrical  filaments,  Phyllobranchiata, 
in  which  the  plumes  are  formed  by  a  series  of  foliaceous 
plates,  and  Dendrobranchiata,  in  which  the  branches  of 
the  various  plumes  divide  and  subdivide  in  an  arborescent 
manner,  does  not  seem  practically  very  convenient.  It 
has  been  already  seen  that  two  families  so  intimately 
allied  as  the  Paguridae  and  Parapaguridae  would  have  to 
be  placed,  the  former  in  the  Phyllobranchiate,  the  latter 
in  the  Trichobranchiate,  division.  But  also  in  the  present 
tribe  Spence  Bate  himself  points  out  a  weakness  in  the 
arrangement,  for  of  the  genus  Oallianassa  he  says : — '  The 
structure  of  the  branchiae  of  Oallianassa  is  so  intermediate 
in  character  that  it  may  be  claimed  by  anatomists  as  be- 
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calcareo-membranous  chamber,  attached  to  the  upper  wall 
of  the  antennae.  Around  the  orifice  that  opens  into  it, 
within  the  chamber,  there  is  a  curved  row  of  closely 
planted  delicately  ciliated  hairs,  each  of  which  is  attached 
to  the  base  by  a  flexible  membranous  articulation,  from 
which  it  proceeds  flattened  and  tolerably  broad  for  more 
than  half  its  length,  when  it  narrows  rapidly  and  becomes 
ciliated,  the  cilia  being  short  and  fine ;  the  hairs  extend 
nearly  if  not  quite  across  the  auditory  chamber,  the  floor 
of  which  is  covered  with  small  points,  while  the  cavity 
contains  much  angular  calcareous  sand.  This  I  found 
mostly  gathered  into  a  compact  mass,  but  most  probably 
when  th^  animal  was  in  a  living  condition  it  was  not  so, 
being  then  kept  in  a  state  of  motion  by  the  aid  of  the  long 
slender  ciliated  hairs  that  have  just  been  de^scribed.'  In 
discussing  the  peculiar  combination  of  slender  filaments 
and  flattened  plates  in  the  branchiae  of  this  crustacean, 
Mr.  Spence  Bate  observes : — '  In  a  respiratory  chamber, 
such  as  in  the  genus  now  before  us,  the  water  flows  in  by 
the  posterior  extremity,  for  which  purpose  the  carapace 
can  be  raised  or  depressed  at  will  within  certain  limits ; 
and  as  we  may  assume  that  in  a  large  chamber  such  as 
the  present,  the  water  flows  along  the  lower  margin,  pass- 
ing out  at  the  anterior  end  only,  it  is  probable  that  the 
largest  amount  of  current  will  correspond  with  that  por- 
tion of  the  chamber  where  the  trichobranchiate  filaments 
are  best  developed  and  most  abundant,  whereas  the  phyl- 
lobranahial  plates  are  present  in  the  centre  and  deeper 
recesses  of  the  chamber,  where  the  circulation  will  be 
more  quiescent,  and  the  power  of  ox^rgenation  less  effi- 
cient.' As  there  is  reason  to  suppose  that  the  animal  may 
inhabit  hollow  passages  in  the  mud,  where  the  circulation 
of  water  through  the  branchial  chamber  would  not  be  very 
vigorous,  and  least  so  in  the  part  most  distant  from  the 
direct  current,  Mr.  Spence  Bate  infers  that  in  the  central 
portion  of  the  chamber  the  branchiae  have  been  developed 
into  thin  foliaceous  plates  of  considerable  dimensions,  so 
that  through  the  tenuity  of  their  structure  the  blood  may 
be  brought  over  a  large  surface  into  contact  with  the 
aerating  medium  within  the  chambers. 
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rule  appears  to  be  that  the  first  larval  stage  or  Zoea  form 
is  characteiised  by  the  presence  of  three  pairs  of  well- 
developed  swimming  appendages,  representing  the  ezopods 
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the  appearance  of  a  dried  specimen.  Spence  Bate  declares 
that '  Axius  has  been  taken  only  on  the  southern  coast  of 
England/  but  Bell  and  Marion  have  reported  it  from  the 
Mediterranean  and  Milne-Edwards  from  the  coasts  of 
Prance.  The  name  of  the  species  may  be  guessed  to 
signify  '  with  a  stiff  rostrum.'  The  same  feature  belongs 
to  a  second  species,  Axms  glyptocSrus,  von  Martens,  found 
in  Australian  waters.  The  second  antennae  in  this  genus 
have  a  movable  spine  or  scale  representing  the  exopod  on 
the  second  joint. 

Paraadits,  Spence  Bate,  1888,  was  founded  for  a  species 
taken  oflf  Celebes  Island,  in  which  the  second  antennae 
have  no  '  scaphocerite,'  that  is,  no  scale,  spine,  or  other 
representative  of  the  exopod  on  the  second  joint,  and  no 

*  stylocerite.' 

EiconaxiuSy  Spence  Bate,  1888,  has  three  species,  all 
taken  from  depths  of  some  hundreds  of  fathoms  in  the 
Pacific.  Here  the  second  antennae  have  *the  peduncle 
furnished  with  a  scaphocerite  and  stylocerite.'  '  This 
genus/  the  author  says,  *  difiers  from  Pa/raodtis  in  having 
both  scaphocerite  and  stylocerite,  which  are  absent  in  that 
genus ;  this  character  also  separates  it  from  Axms^  which 
has  a  small  scaphocerite  only.  The  stylocerite,  which  is 
present  in  this  genus,  is  wanting  in  AxluSy  as  it  is  in  all 
the  Macrura,  except  Eiconaxius  and  Cheiroplatea.  Its 
presence  is  a  feature  most  prevalent  in  the  Anomurous 
Crustacea.'  In  the  description  of  the  type  species,  Eiconaxius 
acutifrons^  Spence  Bate  says  of  the  second  pair  of  antennae, 

*  its  third  joint  is  externally  produced  to  a  long  sharp 
tooth  or  stylocerite.'  Yet  in  his  glossary  *  stylocerite '  is 
defined  as  ^  style  or  large  spine  on  outer  margin  of  the 
first  joint  of  the  first  pair  of  antennae,'  and  in  the  Intro- 
duction to  his  Report  on  the  Challenger  Macrura,  he 
attributes  a  stylocerite  to  the  first  antennae  in  species  of 
Penceus,  &c.,  but  states  that  it  does  not  exist  in  the 
Trichobranchiata.  Under  all  the  circumstances  it  seems 
as  if  it  would  be  just  as  well  to  call  a  spine  a  spine  instead 
of  a  stylocerite.  The  single  specimen  of  Eiconaxius  parvus^ 
half  an  inch  long,  taken  from  a  depth  of  520  fathoms,  had 
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ferred  from  the  general  agreement  of  the  species  with 
others  that  are  known  to  be  fossorial.  This  agreement  is 
exhibited  more  especially  in  the  tail-fan,  but  other  features 
favour  the  notion  of  such  a  habit.  The  flagella  of  the  first 
antennaB,  fringed  with  long  fine  hairs,  may  assist  in  keeping 
open  a  breathing  hole.  The  anterior  outlet  of  the  branchial 
chamber  is  protected  against  intrusive  particles  by  a  joint 
of  the  first  maxillipeds  so  disposed  as  to  serve  for  an 
operculum.  Of  the  very  unequal  first  legs  the  limb  on 
the  right  side  has  the  thumb  and  finger  monstrously 
developed  into  a  pair  of  combs  carrying  about  sixty 
unequal  teeth  apiece,  and,  as  Spence  Bate  observes,  'it 
appears  probable  that  when  partially  closed  it  has  the 
power  of  raking  the  neighbourhood  to  a  considerable 
distance,  and  so  entrapping  small  animals  and  other 
material  from  which  the  blind  creature  has  the  power  of 
selecting  its  food.'  As  this  extremely  elongate  hand 
could  not  convey  the  food  to  the  mouth,  the  short  second 
and  third  pairs  of  legs  are  also  conveniently  chelate.  The 
fifth  pair  are  the  same,  at  least  in  the  female,  but  in 
these  the  minute  chela  buried  in  a  thick  brush  of  fur 
probably  has  some  function  other  than  that  of  assisting  its 
mistress  to  feed. 

Galocdris.  Bell,  1853,  has  but  a  single  species,  Calocaris 
Macandrece,  Bell,  found  in  the  waters  of  Ireland,  Scotland, 
and  Norway.  It  is  still  comparatively  rare,  as  might  be 
expected  of  an  animal  which  burrows  at  depths  of  80  and 
150  fathoms.  Its  habits  would  seem  to  be  tolerably 
sluggish,  since  specimens  are  sometimes  overgrown  with 
a  small  zoophyte,  the  polyzoon  Triticella  flava,  Dalyell, 
which  can  scarcely  serve  any  purpose  of  concealment.  The 
eyes  are  present  but  have  lost  their  pigment,  so  that  vision 
is  probably  dim.  The  first  pair  of  legs  are  unequal,  but 
not  strikingly  so.  These  and  the  next  pair  are  chelate, 
while  the  remaining  three  pairs  are  simple.  Spence  Bate 
makes  it  a  character  of  the  family  that  the  tail-fan  has  the 
outer  plates  much  larger  than  the  inner,  but,  though  this 
is  true  of  Thaumastocheles,  it  scarcely  applies  to  Galoccuris. 
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others  of  this  family,  the  basal  joint  of  the  second  anteaHES 
is  not  froe,  bat  closely  fused  with  the  ventral  portion  of 


F[0.  l».—lbaciu  incliiu  (Penm)  [DegmBteal]. 

the  head.  Spence  Bate  enumerates  twenty-two  pairs  of 
branchiae  in  this  species.  Why  he  changes  Ibacus  into 
Ibaccus  he  has  not  bequeathed  us  any  explanation. 

PseudUiacus  Veranyt,  Gu6rin,  may  receive  a  passing 
mention,  as  a  Mediterranean  species, 

Ardm,  Dana,  1852,  has  the  rostrum  very  short  and 
truncate,  the  second  antennge  remote  from  one  another, 
the  exopod  of  the  third  maxillipeds  without  a  lash,  and  the 
pairs  of  branchiEe  nineteen  in  number. 

In  the  definition  of  this  genus  Dana  is  practically  fol- 
lowing de  Haan  in  stating  that  the  palp  of  the  third 
maxillipeds  is  without  a  fiagellum.  Mr,  Spence  Bate 
translates  this  into  his  own  terminology,  and  speaks  of  the 
genus  '  having  no  ecphysis  attached  to  the  second  pair  of 
gnathopoda,'  which  would  mean  that  there  was  no  exopod 
to  the  third  maxillipeds  at  all.     But  that  is  not  the  case. 
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tices  have  been  followed,  in  some  stages  of  society,  by 
human  beings  themselves. 

Phob^rus^  A.  Milne-Edwards,  1881,  has  the  eyes  close 
together,  small,  and  implanted  on  short  rudimentaiy  eye- 
stalks.  The  scale  of  the  second  antennae  is  large.  The 
first  pair  of  trunk-legs  are  long,  slender,  and  cylindrical ; 
the  second  and  third  more  slender  and  not  quite  so  long ; 
the  fifth  slightly  subchelate.  In  Phobervs  tenuimdnus^ 
Spence  Bate,  from  New  Guinea,  the  entire  surface  of  the 
animal  is  spinous. 

Nephropsis,  Wood-Mason,  1873,  has  the  eye-stalks 
small,  the  second  antennae  without  a  scale,  the  first  pair  of 
trunk-legs  large,  the  second  slender,  the  third  slender  and 
with  the  chelae  minute,  the  last  two  pairs  slender  and 
simple.  All  the  recorded  specimens  have  been  taken  at 
great  depths,  from  two  or  three  hundred  down  to  eight 
hundred  fathoms.  The  type-species,  Nephropsis  Stewa/rtiy 
Wood-Mason,  from  the  Andamans,  was  supposed  to  be 
blind,  but,  according  to  Spence  Bate,  '  it  appears  both 
from  Wood-Mason's  own  figures  and  from  an  examination 
of  the  Challenger  specimens,  that  this  genus  cannot  be 
described  as  being  without  organs  of  vision.'  Nephropsis 
attantica^  Norman,  from  the  Faro  Channel,  has  small  and 
immature  eyes. 

EutrichocheleSy  Wood-Mason,  1876,  was  instituted  to 
receive  the  Cancer  modestus  of  Herbst  from  India,  which, 
according  to  Wood-Mason,  is  *  especially  interesting  as 
being  the  nearest  known  blood-relation  of  the  remarkable 
blind  crayfish,'  Nephropsis  Stewarti, 

Family  3. — Potamohiidce. 

The  carapace  is  sub-cylindrical,  with  a  pronounced 
rostrum.  The  fourth  Sjnd  fifth  pairs  of  trunk-legs  are  not 
chelate.  The  outer  branch  of  the  uropods  has  a  transverse 
suture.  The  first  maxillipeds  have  an  epipod  devoid  of 
branchial  filaments ;  the  second  maxillipeds  and  the  first 
three  pairs  of  trunk-legs  have  the  podobranchiae  always 
provided  with  a  plaited  lamina.    None  of  the  branchial  fila- 
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ments  and  attendant  set83  terminate  in  hooks.  The  first 
segment  of  the  pleon  has  appendages  in  the  male  and 
usually  also  in  th^^female,  those  of  the  four  following 
segments  being  relatively  small ;  in  the  male  those  of  the 
first  segment  are  stiliform,  and  those  of  the  second  segment 
are  always  peculiarly  modified.  The  telson  is  frequently 
divided  by  a  transverse  incomplete  hinge. 

To  this  family  three  genera  are  assigned,  which  belong 
to  the  fresh  waters  of  the  northern  hemisphere  only. 

Potamohia^  Leach,  1819,  meaning  'the  creature  that 
lives  in  a  river,'  is  the  genus  that  has  so  commonly  of  late 
years  been  called  Astaciis.  The  name  is  often  also  quite 
needlessly  altered  into  Potamohivs,  and  that  by  writers  who 
use  the  name  Gebia  unchanged,  properly  ignoring  Risso's 
pseudo-correction  of  it  into  Gebios,  In  Potamobia  the  last 
segment  of  the  trunk  carries  a  pleurobranchia  and  the  two 
or  the  three  preceding  segments  have  rudiments  of  the 
pleurobranchiaD.  According  to  Mr.  Walter  Faxon,  whose 
authority  on  this  subject  is  not  likely  to  be  disputed,  the 
English  species  shouM  be  called  pallipes  (Lereboullet), 
the  Potamobia  torfentium  (Schrank),  and  the  Potcmoobia 
fluviatUis  (Auctorum)  being  distinct.  It  will  be  remem- 
bered that  it  was  on  this  genus  that  the  celebrated  Re- 
aumur conducted  his  investigations  into  what  was  at.  the 
time  something  of  a  mystery,  namely  the  exuviation  or 
shedding  of  the  coat  of  the  crustacean.  Here  too  Rathke 
found  materials  for  studying  the  development  of  the  em- 
bryo, unfortunately  for  the  commencement  of  such  a  study 
lighting  upon  an  exceptional  group,  in  which  the  young 
enters  into  liberty  in  a  form  not  very  remote  from  that  of 
its  parents. 

Ga/mhdrv8j  Erichson,  1846,  has  the  pleurobranchiae 
entirely  suppressed,  so  far  as  is  known,  and  the  podo- 
branchia  of  the  fourth  pair  of  trunk-legs  has  no  lamina. 
The  third  pair  of  trunk-legs,  and  sometimes  also  the  second 
or  the  fourth  pair,  have  in  the  male  the  third  joint  provided 
with  a  conical,  recurved,  hook-like  process,  and  in  the 
female  the  hinder  edge  of  the  penultimate  sternum  of  the 
trunk  is  elevated  into  a  transverse   prominence,  on  the 
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posterior  face  of  which  there  is  a  pit  or  depression,  an 
arrangement  designated  by  Dr.  Hagen  as  the  annulvs 
ventraMs.  Mr.  Faxon  enumerates  no  less  than  fifty-five 
species,  twenty-one  of  them  being  described  by  him  as  new 
in  1884.  Gambarus  Diogenes^  Girard,  which  is  widely 
distributed  in  the  United  States,  constructs  curious 
*  chimneys '  at  the  mouth  of  its  burrows,  and  Cambams 
dvbms^  Faxon,  it  is  said,  '  makes  mud  chimneys  like  G. 
Diogenes  J  which  it  seems  to  represent  in  the  mountain 
regions,  0.  Diogenes  belonging  to  the  low  lands.'  Gam- 
bams  argiUicolay  Faxon,  is  closely  related  to  the  two  pre- 
ceding species.  The  types  of  it  were  dug  out  of  burrows 
in  solid  blue  clay  in  Detroit,  Michigan.  *The  burrows 
were  three  to  five  feet  deep.  At  the  bottom  of  each 
burrow  was  a  pocket  in  a  layer  of  loose  gravel  and  clay, 
holding  water.  Just  above  the  water-line  an  enlargement 
in  the  burrow  formed  a  shelf  on  which  the  animal  rested.' 
It  is  a  pleasing  picture  of  retirement,  safety,  and  comfort, 
if  one  can  accommodate  one's  mind  to  the  feelings  and  re- 
quirements of  a  crayfish.  Gambarus  pelhiddus  (Tellkampf) 
is  the  blind  species  of  Mammoth  Cave,  Kentucky,  in  which 
it  is  noticed  as  a  singular  circumstance  that  Gambarus 
Bartonii  (Fabricius)  occurs  with  well-developed  eyes. 

Gambaroides^  Faxon,  1884,  is  only  introduced  by  its 
author  as  a  sub-genus  of  Potamobia,  but  it  may  as  well 
follow  its  destiny  at  once  and  become  a  genus.  Huxley  in 
'The  Crayfish'  mentions  Astacus  dauricuSj  Pallas,  and 
Astaxms  Schrenkii^  Kessler,  as  restricted  to  the  basin  of  the 
Amur,  which  sheds  its  water  into  the  Pacific  over  against 
Japan.  He  points  out  that  the  branchial  system  of  the 
Amurland  Astaci  is  apparently  the  same  as  that  of  the  rest 
of  the  genus,  but  that  the  second  and  third  trunk-legs  in 
the  male  have  a  hook-like  process  on  the  third  joint,  and 
that  the  females  have  the  transverse  prominence  already 
noticed  in  Gambarus.  It  is  on  this  combination  of  charac- 
ters from  Gamhajrus  and  Fotamobia  that  Faxon  has  founded 
his  Gamba/roides^  to  include  the  two  species  just  mentioned 
and  the  Astacus  japonicus  of  de  Haan.  In  this  species  he 
suspects  the  existence  of  two  forms  of  the  male,  a  pecu- 
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duced  scale  in  the  adjoining  Plate.     St&nopas  spinosttSy 
llisso,  is  from  the  Mediterranean. 

*  Spmigicdla,  de  Haan,  1849,  has  but  one  species,  Spongi- 
cola  veniLsta,  with  an  extensive  range  in  the  Pacific.  The 
scale  on  the  second  antennae  is  broad,  not  ending  in  a 
point,  and  fringed  with  long  plumose  hairs.  The  third 
pair  of  trunk-legs  have  the  hand  large  and  thick  and  1  he 
preceding  joint  short.  Tn  the  two  following  pairs  the 
antepenultimate  joint  is  not  subdivided,  and  the  terminal 
joint  is  tridentate.  The  telson  is  ovate.  The  species  is 
said  to  live  in  the  beautiful  Enpledella  and  other  similar 
sponges 

Aphdreu^j  Paulson,  1875,  has  the  third  trunk-legs 
long  and  slender ;  the  fourth  and  fifth  pairs  with  ante- 
penultimate joint  undivided  and  finger  unidentate.  The 
telson  is  acute.  The  third  maxillipeds  resemble  antennae, 
each  of  the  two  slender  terminal  joints  being  subdivided 
into  four  jointlets.  The  type  species  is  Aphareus  inenms 
from  the  Red  Sea. 
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the  third  trunk-legs ;  and  the  two  teeth  on  each  side  of  the 
telson  in  caramote  are  wanting  in  canaliculutiis, 

Penceus  esculentus,  Haswell,  is  said  to  be  the  common 
edible  prawn  of  Sydney,  Newcastle,  and  other  places  in 
Australia,  and  but  few  must  be  required  to  make  a  dish, 
if  they  often  reach,  as  they  do  sometimes,  the  length  of 
nine  inches.  It  is  perhaps  not  distinct  from  the  type 
species  of  Fabricius. 

In  Penceus  and  some  at  least  of  the  other  genera  in  the 
family,  there  is  on  the  ventral  surface  of  the  trunk  a  struc- 
ture peculiar  to  the  females,  to  which  Spence  Bate  has  given 
the  name  of  Thelycum  (see  Plate  XII.),  '  which,'  he  says, 
*  so  far  as  I  am  aware,  has  never  been  previously  figured  or 
described  by  any  naturalist.'  Yet  he  presently  after  refers 
to  one  description  of  it  by  de  Haan,  and  might  have  men- 
tioned that  it  is  described  by  that  author  in  no  less  than 
four  species.  Of  the  female  of  Penceus  canalictdatuSy  de 
Haan  says  that  'the  sternum  is  channelled  between  the 
three  anterior  legs,  between  the  fourth  having  a  narrow 
rounded  horny  lobe,  and  between  the  fifth  a  broader 
membranaceous  orbiculate  lobe,  which  in  advance  of  the 
middle  is  cleft  and  embraces  the  median  spine.'  Referring 
to  the  same  species  and  sex,  Spence  Bate  says : — '  On  the 
ventral  surface  in  both  our  specimens,  between  the  poste- 
rior pair  of  pereiopoda,  is  a  large  thelycum,  consisting  of  a 
dichotomous,  calcareous  capsule,  which  extends  forwards 
as  far  as  the  base  of  the  antepenultimate  pair  of  pereiopoda, 
whence  project  two  large,  leaf-like,  membranous  appen- 
dages (Plate  XXXII.  fig.  4  $  ).  They  appear  to  be  con- 
nected with  the  internal  organs  by  means  of  foramina  in 
the  floor  of  the  capsule,  and  have  no  connection  with  the 
fifth  pair  of  pereiopoda.'  Paulson  also,  in  1 875,  figures  and 
describes  these  appendages  in  various  species  of  Penceiis. 
The  organ  appears  to  vary  considerably  in  different  species, 
but  the  question  is  complicated  by  the  probability  that  it 
may  undergo  important  changes  of  form  at  different  stages 
of  the  animal's  existence.  Spence  Bate's  figures  and  de- 
scriptions will  no  doubt  lead  the  way  to  the  clearing  up  of 
this  question. 
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whereas  the  secondary  is  dilated  and  longitudinally  hollowed 
so  that  its  companion  can  be  sheltered  within  it  when  not 
in  use,  but  at  other  times  the  two  pairs  of  flagella  together 
form  the  efferent  branchial  tube,  which  is  continued  back- 
wards by  the  peduncles  of  the  first  and  the  scales  of  the 
second  antennas,  these  making  a  broad  channel  between 
the  bases  of  the  peduncles  of  the  second  antennae,  where 
it  is  closed  in  below  by  the  mandibular  '  palp,'  and  diverges 
on  each  side  of  the  upper  lip  into  the  passages  from  the 
branchial  chambers.  The  generic  and  specific  names  alike 
signify  '  a  creature  with  channel-  or  pipe-forming  antennae/ 

Pleotlcus^  Spence  Bate,  1888,  also  has  the  flagella  of 
the  first  antennae  longer  than  the  carapace,  but  without 
the  grooved  arrangement.  Its  second  antennas  claim 
notice  as  having  the  flagellum  '  three  times  the  length  of 
the  animal,  or  more.' 

Sicyonia,  Milne-Edwards,  1830,  has  its  species,  two  of 
which  occur  in  the  Mediterranean,  distinguished  for  the 
rigidity  of  the  integument.  The  flagella  of  the  first 
antennae  are  very  short;  there  are  no  exopods  to  the 
trunk-legs  as  there  are  in  Penceus^  and  the  pleopods  are 
all  single-branched.  From  Perujeus  it  differs  in  the  struc- 
ture and  arrangement  of  the  branchiae,  though  agreeing 
with  it  apparently  in  the  absence  of  podobranchiae.  In 
defining  the  genus  Spence  Bate  says  that  the  second 
maxillipeds  carry  'a  mastigobranchial  plate  without  a 
podobranchia,'  '  one  arthrobranchial  and  one  pleurobran- 
chial  plume.'  On  the  next  page,  after  giving  a  scheme  of 
the  branchiae  of  Sicyonia  which  includes  six  pleurobranchiae 
and  no  podobranchiae,  he  states  that  it  differs  from  Penceus 

*  in  the  absence  of  any  traces  of  pleurobranchiae,  in  the 
reduction  of  the  arthrobranchial  plumes,  and  in  the  pre- 
sence of  one  podobranchial  plume  attached  to  the  first 
pair  of  gnathopoda'  [i.e.  second  maxillipeds].  Presently 
after,  in  the  description  of  Sicyonia  cwrinata  (Olivier),  he 
says  of  these  same  second  maxillipeds  that  the  first  joint 

*  carries  a  long  and  slender  mastigobranchia  shaped  like 
that  in  Penceus^  and,  ais  in  that  genus,  there  is  no  bran- 
chial plume  attached  to  it.'     Thus  there  both  is  and  is  not 
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species  of  the  deep-sea  genera,  such  as  Benthesicymus  and 
Gennadas^  Spence  Bate,  the  eye-stalk  sends  out  a  promi- 
nently pointed  tubercle,  with  a  small  circular  lens  at  its 
extremity,  served  by  a  distinct  branch  of  the  optic  nerve, 
this  single  lens  being  very  translucent  and  without  trace 
of  pigment.  Gennadas  received  its  name,  meaning  *  of  a 
noble  race,'  because  it  'approximates  nearer  than  any 
other  to  the  little  crustacean  named  Penceus  (Kolga)  spe- 
dosus  in  Salter  and  Woodward's  map  of  fossil  Crustacea.' 

Peteinuro,  Spence  Bate,  1888,  meaning  'flying-tail,'  is 
established  for  a  single  species  Peteinura  guhernata  (see 
Plate IX.),  founded  on  a  single  specimen  an  inch  long,  taken 
at  the  surface  of  the  Atlantic  at  night  time.  There  can 
be  no  doubt  that  the  supposition  is  justified  that  the 
specimen  is  an  immature  form.  There  is  a  very  long 
slender  rostrum  such  as  is  common  in  larval  forms,  but 
the  strangest  peculiarity  is  at  the  other  extremity  of  the 
animal.  The  sixth  segment  of  the  pleon,  which  is  about 
as  long  as  the  four  preceding  segments  together,  carries  a 
pair  of  uropods  of  which  the  inner  branch  is  small  and 
rudimentary,  whereas  the  outer  is  nearly  as  larsre  as  the 
rest  of  the  animal,  a  truly  prodigious  rudder!^  If  ever 
the  tail  could  wag  the  dog,  one  might  expect  a  parallel 
to  that  phenomenon  in  this  instance. 

Geraf-aspis,  Gray,  1828,  of  which  Cryptopm,  Latreille, 
1829,  is  a  synonym,  has  been  lately  shown  to  have  '  almost 
all  the  characters  of  the  typical  Penaeidae.'  Gray  referred 
his  Gerataspis  monstrosus  to  the  '  Fam.  Nebaliadae  {Les 
Schizopodes  Latr.),'  but  Gi?ird  and  Bonnier  say,  'the 
antennules,  the  antennae  are  absolutely  those  of  the 
Penaeidae ;  the  second  maxilla  possesses  the  four  charac- 
teristic plates ;  the  endopod  of  the  first  maxilliped  is  five- 
jointed,  the  second  maxilliped  is  geniculate,  the  third  is 
transformed  into  a  locomotive  appendage;  the  thoracic 
legs  are  provided  with  long  swimming  branches  (exopods)  ; 
the  first  three  pairs  end  in  chelae  ;  the  last  two  are  simple, 
&c.'  Eeferring  also  to  P.  J.  van  Beneden's  discovery  of 
the  nauplian  embryo,  they  remark  that '  among  the  Schizo- 
pods  the  nauplian  embryo  has  only  as  yet  been  observed 
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was  the  subject  of  a  monograph  by  Kroyer  in  1856,  and 
the  interest  of  the  subject  seems  still  very  far  from  being 
exhausted. 

SciacdriSy  '  the  shadow  shrimp,'  is  interesting  as  having 
a  telson  which  ends  in  *  two  lateral  uniarticulate  appen- 
dages,' but  it  is  doubtfully  founded  on  three  specimens 
from  the  Pacific,  none  of  which  is  ^dult,  and  none  of  which 
exceeds  by  more  than  a  hair's  breadth  a  sixth  of  an  inch 
in  length. 

Acetes  iridicus  was  described  by  Milne-Edwards  in 
1830,  the  type-specimens  having  been  taken  at  the  mouth 
of  the  Ganges.  According  to  Spence  Bate,  these  are  the 
only  specimens  known,  so  that  some  one  must  be  respon- 
sible for  a  wrong  date  when  he  says  that  with  them  in  the 
Paris  Museum  '  was  a  note  stating  that  they  were  taken 
in  1852  from  a  large  fish  "21  feet  in  length  and  25 
broad"  {Dicerobates  eroogoodoo);  its  stomach  was  filled 
with  myriads  of  these  little  crustaceans,  which  were 
carried  away  in  bucketfuls  by  the  fishermen,  and  thou- 
sands were  left  scattered  about  the  shore.'  As  the 
crustacean  is  only  an  inch  long,  the  above-mentioned  fish, 
otherwise  known  as  the  Ox-ray,  or  Sea-devil,  which  may 
attain  the  weight  of  a  ton.  and  has  a  mouth  large  enough 
to  swallow  a  man,  would  no  doubt  find  room  for  a  shoal  of 
these  little  shrimps.  The  Ox-ray  occurs  in  the  Mediter- 
ranean, and  might  well  be  the  '  great  fish '  referred  to  in 
the  book  of  Jonah. 

Leudfer  is  without  branchiae  ;  it  has  the  two  anterior 
pairs  of  trunk-legs  without  chelae,  and  the  chelae  of  the 
third  pair  imperfect;  the  ova  are  carried  beneath  the 
trunk,  but  apparently  without  any  special  means  of  attach- 
ment. The  genus  is  widely  distributed  over  the  tropical  and 
sub-tropical  waters  of  the  Atlantic  and  Pacific,  but  is  sup- 
posed to  be  limited  to  the  two  long  known  species, 
Leudfer  typus  (Vaughan  Thompson)  and  Leudfer  Rey- 
navdii,  Milne-Edwards.  It  has  been  made  the  subject 
of  an  elaborate  study  by  Professor  Brooks.  Atter  the 
Nawplius  and  Zoea  stages,  the  young  appear  to  go  through 
transformations   corresponding   with   those  of    Sergestes, 
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CHAPTER  XVII 


TRIBE     VII.  —  C  A  RIDE  A 

The  respiratory  system  is  phyllobranchiate,  that  is,  the 
series  of  branchial  plumes  are  '  developed  ia  the  form  of 
broad  foliaceous  plates  of  extreme  tenuity,  attached  to  a 
central  stalk.'  The  first  two  pairs  of  trunk-legs  are  fre- 
quently but  not  invariably,  and  the  last  three  pairs  are 
never,  chelate.  The  ova  when  extruded  are  carried  at- 
tached to  the  pleopods  of  the  female. 

This  tribe  contains  four  legions,  the  Crangoninea, 
Polycarpinea,  Monocarpinea,  and  Haplopodinea.  It  cor- 
responds with  the  group  of  normal  phyllobranchiate 
Macrura  of  Spence  Bate,  to  which  he  assigns  four  tribes 
of  the  same  extent  as  the  four  legions  just  named. 

Something  like  the  Grecian  bend,  at  one  time  fashion- 
able in  feminine  gait  and  costume,  is  often  conspicuous  in 
the  species  of  this  tribe.  To  this  may  be  attributed  the 
title  euJcyphota^  meaning  the  well-bent  animals,  applied 
by  Dr.  Boas  to  a  group  in  which  he  includes  the  genera 
Palcemon,  Palcemonetes,  Pontonia,  Hippolyte,  Pandalus^ 
Alpheus,  Gaoidina,  Grangon,  Pasiphcea^  all  of  them  members 
of  the  present  tribe. 

Legion  1. — Grangonhiea. 

The  first  pair  of  trunk-legs  is  subchelate,  the  second 
feeble  or  imperfect,  with  the  fifth  joint  not  subdivided. 

Family — Grangonidce, 

This  being  the  only  family  might  be  content  with  the 
characters  of  the  legion,  but  others  are  added  for  conveni- 
ence of  comparison  with  those  in  families  of  the  next 
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sand,  in  which  they  may  often  be  observed  to  bnry  them- 
selves with  great  facility  after  making  an  abrupt  leap  to 
escape  the  hand  stretched  out  to  capture  them.  They 
need,  it  is  said,  all  their  powers  of  concealment,  being 
eagerly  hunted  and  captured  by  nearly  all  the  larger  fishes 
which  frequent  the  same  waters,  and,  according  to  Verrill 
and  Smith,  on  the  Anaerican  coast  this  species  constitutes 
the  principal  food  of  the  weak-fish,  king-fish,  white  perch, 
blue-fish,  flounders,  striped  bass,  and  others.  It  may  be 
readily  surmised  that  many  of  the  flat-fishes,  lying  as  they 
do  on  the  floor  of  the  sea,  must  have  a  great  advantage  in 
the  sport  of  shrimping.  A  second  species,  Grangon  All- 
manniy  Kinahan,  found  in  Great  Britain  and  Norway,  is 
distinguishable  by  the  two  parallel  keels  of  the  sixth  seg- 
ment of  the  pleon,  the  groove  between  the  two  keels  being 
an  easily  discerned  feature.  This  is  found  in  deep  water. 
Kinahan  in  1864  instituted  for  it  a  new  genus  Stevracravr- 
gon^  which  may  be  allowed  to  lapse.  It  is  not  mentioned  in 
'  Bell's  History  of  the  British  Stalk-eyed  Crustacea,'  not 
being  known  when  that  was  published.  Bell  there  records 
six  species  of  Grangon^  but,  except  in  the  case  of  Grangon 
vuLgaria^  the  names  he  gives  them  are  not  universally 
accepted.  For  Grangon  fasciatus^  the  name  Hgeon  fasdatus^ 
Risso,  is  sometimes  preferred,  BelFs  own  species  Grangon 
sculpius  being  transferred  to  the  same  genus,  because  the 
carapace  in  these  species  is  not  dorsally  depressed. 

Grangon  spinosm.  Leach,  1815,  according  to  Sars,  pro- 
perly belongs  to  the  genus  PontopMlus^  Leach,  1817,  of 
which  it  is  the  type.  Grangon  l/nspinofms  (Hailstone)  and 
Grangon  hispinosus  (Westwood)  have  been  assigned  (but 
the  first  with  very  doubtful  correctness)  to  Gheraphilvs, 
Kinahan,  1864,  in  which,  as  in  Pontopliilus,  the  second 
trunk-legs  are  much  shorter  than  the  third,  instead  of 
being  equal  to  them  in  length  as  in  Grangon,  Grangon 
hUpiihosus  is  now  identified  with  Grangon  nanus  of  Kroyer, 
and  may  therefore  be  called  GheraphUus  nanus.  Never- 
theless all  the  seven  species  above  mentioned  are  by  some 
writers  still  retained  in  the  genus  Grangon^  together  with 
two  others   also  found  in   British  as  well  as  Norwegian 
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It  has  been  ascertained  by  Sars  that  a  curious  form  which 
Kroyer  described  under  the  name  of  Myto  Gaimardii  is 
one  of  the  larval  stages  of  this  seven-keeled  Sabinea,  In 
1842  Kroyer  also  instituted  the  new  genus  Argis,  to  re- 
ceive the  Arctic  Grcmgon  lar,  described  by  Owen  in  the 
'  Zoology  of  Captain  Beechey's  Voyage.'  Some  years  later 
Brandt  established  for  the  same  species  the  genus  Nedo- 
crangon^  meaning  '  the  swimming  shrimp,'  in  allusion  to 
the  swimming  properties  of  the  very  dilated  fourth  and 
fifth  pairs  of  legs.  But,  however  appropriate,  the  name 
must  yield  priority  to  Argis. 

Sclerocrangon,  Sars,  1882,  has  a  hard  and  thickly  in- 
crusted  integument,  a  rosfcrum  expanded  below  into  a 
hatchet  shape,  a  very  short  finger  to  the  second  legs,  and 
the  pleopods  with  the  inner  bran'^h  much  shorter  than  the 
outer.  This  genus  has  been  established  to  receive  the 
Cancer  Bcrt'eas,  described  in  1774  by  the  arctic  voyager, 
J.  C.  Phipps,  afterwards  Lord  Mulgrave.  To  the  same 
genus  is  referred  another  Arctic  species,  the  Grangon  sale- 
hrosus  of  Ovsren,  and  with  less  certainty  the  Mediterranean 
Grangon  cataphractus^  Olivi. 

Fontocdris,  Spence  Bate,  1888,  with  two  species  from 
the  south  of  New  Guinea,  has  a  multicarinate  carapace, 
short  chelate  second  legs,  and  a  branchial  formula  nearly 
the  same  as  that  of  Fontophilus, 

Rhynchocinetes,  Milne-Edwards,  1837,  derives  its  name 
from  the  circumstance  that  the  very  large  lamellate  ros- 
trum is  articulated  with  the  carapace.  The  species  Rhyn-^ 
chocinetes  typtis,  Milne-Edwards,  is  found  on  the  coasts  of 
New  Zealand,  Australia,  and  Chili. 

Legion  2. — Polycarpinca, 

The  name  signifies  literally  '  many-wristed,'  and  the 
distinguishing  character  of  the  legion  is  that  in  the 
slender  second  pair  of  trunk-legs  the  carpus,  wrist,  or  fifth 
joint  is  multiarticulate,  that  is,  subdivided  into  a  greater 
or  less  number  of  minor  joints.  It  includes  four  families, 
Nikidre,  Alpheidae,  Hippolytidae,  and  Pandalidse. 


230  A  HISTORY  OF  RECENT  CRUSTACEA 

varieties  of  one  great  type.'  In  Glypliocrangon  aculeatvjij 
A.  Milne-Edwards,  the  carapace  is  ornamented  with  eight 
cavinse,  but  in  Glyphocrangon  granulosus^  Spence  Bate, 
there  are  five  on  each  side  of  the  median  line,  besides  a 
small  central  one  on  the  rostrum.  The  telson  in  this 
genus  is  described  as  a  long  bayonet-shaped  organ,  which 
the  animal  during  life  has  the  power  of  locking  in  a  fixed 
position,  so  as  to  render  it  a  very  powerful  weapon  of 
offence,  and  of  again  unlocking  at  its  own  will.  When 
fixed  for  striking  it  is  supported  in  position  by  having  a 
strong  cusp  or  tubercle  on  its  dorsal  surface  brought  into 
contact  with  a  curved  process  of  the  preceding  segment. 
Glyphocrangon  rimapes^  Spence  Bate,  was  trawled  in  the 
South  Atlantic  from  a  depth  of  1,715  fathoms,  and  it  is 
noted  as  an  instructive  coincidence  that  in  Willemoesm 
l-eptodactyla,  obtained  in  the  same  haul,  the  organs  of 
vision  are  reduced  to  a  rudimentary  condition,  while  in 
Glyphocrangon  they  are  unusually  large. 

NikoideSy  Paulson,  1875,  is  distinguished  from  NiJca  by 
having  an  exopod  on  the  first  pair  of  feet,  and  by  subdi- 
vision of  the  fourth  joint  as  well  as  of  the  fifth  in  the 
second  pair.     The  type  Nihoides  Dance  is  from  the  Red  Sea. 

Family  2. — Alpheidce. 

The  rostrum  is  minute  or  of  moderate  size ;  the  eye- 
stalks  are  short,  and  more  or  less  covered  by  the  projection 
of  the  frontal  margin  of  the  carapace ;  the  mandibles  have 
a  cutting  edge  distinct  from  the  molar  process,  and  a  one- 
or  two-jointed  '  palp ; '  the  first  pair  of  trunk-legs  are 
robustly  chelate,  sometimes  unsymmetrical,  the  second  pair 
are  long  and  slender,  minutely  chelate. 

Spence  Bate  makes  a  two-jointed  mandibular  *  palp  ' 
a  character  of  the  family,  but  in  describing  his  own  genus 
Pa/ralpJveus^  he  says  that  it  is  uniarticulate,  and  in  Alpheus, 
Fabricius,  '  three-jointed,'  the  latter  being  probably  a  slip 
of  the  pen  for  two-jointed.  Ten  or  more  genera  have 
been  assigned  to  the  family,  two  of  which  occur  on  the 
coasts  of  Great  Britain. 

Alpheus,  Fabricius,  1778,  has  a  short  pointed  rostrum, 
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the  eye-stalks  covered  by  the  translucent  anterior  region 
of  the  carapace.  The  inner  flagellum  of  the  first  antennas 
has  a  tendency  to  bifurcate.  The  second  ant.ennaD  have  a 
long  flagellum  and  a  strong  scale  with  a  subapical  tooth. 
The  mandibular  'palp'  is  short  and  two-jointed.  The 
third  maxillipeds  are  five-jointed.  Spence  Bate  says  that 
the  second  also  are  five-jointed.  In  de  Haan's  figure  they 
are  six-jointed.  In  Spence  Bate's  own  figure  they  are  ob- 
scurely, in  Savigny's  figure  they  are  clearly,  seven-jointed. 
The  trunk-legs  of  the  first  pair  are  unequal  and  nnsymme- 
trical,  the  hand  or  sixth  joint  on  the  right  side  being  gene- 
rally longer  than  that  on  the  left,  and  more  or  less  abnormal 
in  form,  especially  in  the  male.  The  outer  branch  of  the 
uropods  has  a  transverse  suture.  The  telson  is  broad  and 
terminally  rounded.  The  genus  has  a  vast  range  between 
the  north  and  south  temperate  zones,  but  seemingly  con- 
fined to  moderate  depths.  '  A  specimen  of  Alpheus  minvs 
has  been  recorded  from  an  inland  fresh-water  pond  in 
south-west  Colorado.'  Spence  Bate  enumerates  seventy 
species  ;  but  with  a  warning  that  many  of  them  are  sepa- 
rated by  trifling  distinctions,  and  are  probably  at  most 
not  more  than  varieties.  Referring  to  de  Haan's  account 
of  Alpheus  avwi'us,  Fabricius,  he  says  that  it  appears  to 
have  no  strongly  marked  feature  separating  it  from  AU 
pheus  Edwa/rdsli  (Audouin).  Mr.  E.  J.  Miers  in  his 
account  of  the  latter  species  identifies  with  it  hot  only 
de  Haan's  Alpheus  ava/rus,  but  some  fourteen  other  names. 
On  the  other  hand  he  considers  that  the  avarus  of  Fa- 
bricius is  distinct  from  that  of  de  Haan.  Alph&iis  comatu- 
larvm,  Haswell,  is  an  eastern  species  said  to  be  invariably 
found  clinging  to  the  arms  of  a  Comatulid  star-fish,  to 
which  its  variously  distributed  stripes  and  markings  of 
purple  and  white  and  light  and  dark  brown  give  it  a 
general  resemblance  that  is  presumably  protective. 

Alpheus  ruber,  Milne-Edwards,  is  occasionally  taken 
on  the  English  coast  as  well  as  in  the  Mediterranean. 
Alpheus  megaclieles,  Hailstone,  is  identified  by  Canon  Nor- 
man with  the  Alpheus  afflnis,  Guise,  from  the  Channel 
Islands,  which  is  described  as  of  a  '  deep  scarlet  colour. 
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except  on  the  chelae,  which  are  mottled  with  yellow.* 
Kranss  at  Natal  found  Alphevs  Edwa/rdsii  in  monstrous 
numbers  in  the  mud  of  the  bay,  in  which,  he  says,  they 
dig  deep  perpendicular  holes.  When  the  tide  is  out  they 
sit  at  the  mouths  of  their  burrows,  but  at  any  one's  ap- 
proach, rapidly  ensconce  themselves,  making  as  they  do 
so  a  snapping  noise.  How  the  sound  was  produced  Krauss 
was  unable  with  all  his  pains  to  discover. 

Athdnas,  Leach,  1814,  differs  in  several  respects  from 
the  character  of  the  family  as  given  by  Spence  Bate  in  his 
report  on  the  Challenger  Macrura,  since  the  rostrum  is 
well  developed  instead  of  being  reduced  to  a  minimum, 
the  eye-stalks  are  only  partially  instead  of  entirely  covered 
by  the  carapace,  and  the  first  pair  of  trunk-legs,  though 
.  unequal  in  size,  are  not  unsymmetrical  in  shape.  The 
first  antennaB  have  three  flagella,  the  second  a  long  ovate 
scale  with  distal  tooth. 

Athanas  nitescens,  Leach,  is  British,  and  is  found  also 
in  the  Mediterranean.  Spence  Bate  describes  a  new  species 
Athanas  veloculus,  from  the  Cape  Verde  Islands. 

ParathanaSy  Spence  Bate,  1888,  is  said  to  be  closely 
allied  to  Athanas,  but  to  have  on  the  first  antennae  only 
two  flagella,  one  of  which  is  very  short.  The  type  species  is 
Parathanaa  decorticiis,  but  to  this  is  added  Parathanas  iwr- 
maturus  n.  sp.,  founded  on  a  specimen  scarcely  a  fifth  of 
an  inch  in  length,  from  which  '  unfortunately  all  the  pereio- 
poda  are  broken  off  short.'  It  is  spoken  of  as  *  a  damaged 
specimen  of  what  appears  to  be  another  species,'  and  the 
admissions  are  made  that '  there  is  little  to  determine  the 
true  character  of  the  specimen,'  and  that  '  the  only  dis- 
tinguishable difference  is  that  the  rostrum  is  longer  in 
pioportion  to  the  animal.'  Since  comparative  measure- 
ments in  immature  animals  have  no  specific  value,  one  is 
tempted  to  transfer  the  ungallant  observation  about  *  most 
women '  to  Parathanas  immaturus,  and  say  that  '  some 
species  have  no  character  at  all.' 

Betasus,  Dana,  1852,  has  no  rostrum,  and  the  *  hands  ' 
of  the  first  legs  more  or  less  inverted,  so  that  the  finger  or 
seventh  joint  is  on  the  outer  instead  of  the  inner  side.     In 
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LatreuteSj  Stimpson,  1860.     Mandibles  without  cutting 

edge  or '  palp.'     Wrist  three-jointed. 
Hippolytej  Leach,  1813.     Mandible  with  cutting  edge, 

without '  palp.'     Wrist  three-jointed. 
Crypiocheles,  Sars,  1869.     Mandible  with  cutting  edge, 

without  *  palp.'     Wrist  seven-jointed. 
Bythocdrisj  Sars,  1869.     Mandible  with  cutting  edge, 

without  *  palp.'     Wrist  nine-jointed, 
Spirontocdris,   Spence   Bate,    1888.      Mandible  with 

rudimentary  cutting  edge,   and   '  palp.'      Wrist 

seven-jointed. 
Nauiicdris,   Spence    Bate,    1888.     Mandible   without 

cutting  edge,  with  three-jointed  *  palp.'     Wrist 

seven-jointed. 
\_netaiirus],  Spence  Bate,  1888.  Mandible  with  cutting 

edge  and  two-jointed  *  palp.'  Wrist  seven-jointed. 
Merhippolyte,   Spence    Bate,    1888.      Mandible   with 

cutting  edge    and   three-jointed  *palp.'      Wrist 

many-jointed. 
Ghorismus,  Spence  Bate,  1888.     Mandible  with  rudi- 
mentary cutting   edge   and   three-jointed  *  palp.' 

Wrist  many-jointed. 
Amjfhiplectus,   Spence    Bate,    1888.      Mandible   with 

cutting    edge    and    two-jointed    'palp.'      Wrist 

many-jointed. 

Of  these  genera  the  first  is  not  new  but  newly  named, 
having  been  originally  called  Oyclorhynchus  by  de  Haan, 
and  then  Rhynchocyclus  by  Stimpson,  in  allusion  to  the 
laterally  compressed,  deep,  and  terminally  orbiculate 
rostrum.  Unfortunately  both  names  were  preoccupied. 
The  new  name  literally  means  a  broad  platform,  but  was 
evidently  given  under  the  impression  that,  as  in  English 
the  word  rostrum  may  stand  either  for  a  beak  or  a  plat- 
form, so  the  Greek  word  for  a  platform  might  equally  well 
stand  for  a  beak,  which  is  not  exactly  the  case.  The  dis- 
tinctions between  this  genus  and  Latreutes  reach  almost  a 
vanishing  point,  when  it  is  observed  that  both  Stimpson 
and  de  Haan  give  to  the  type  species  Plafyhema  planirosiris 
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hues  which  Professor  Kinahan  mentions  when  he  says, 
'  the  specimens  vary  remarkably  and  beautifully  in  colour ; 
pink,  red,  salmon,  emerald-green,  cobalt-blue,  gray,  choco- 
late-brown, opal  white,  are  among  the  prevailing  tints ; 
the  ova  of  a  chocolate-brown.'  Hippolyte  viridis  (Otto)  is 
another  species  common  to  Great  Britain  and  the  Medi- 
terranean, of  which  two  species  mentioned  by  Adam  White, 
namely  Hippolyte  Mitchelli^  Thompson,  and  Hippolyte 
Whiteij  Thompson,  are  merely  synonyms,  while  in  the 
opinion  of  Czemiavsky,  at  least  in  1869,  viridis  itself  is  a 
synonym  of  Hippolyte  Prideaiudana^  Leach,  which  is  found 
on  the  coast  of  Devon.  A  third  British  species  is  Hippolyte 
fdscigera,  Gosse,  which  has  the  'body  studded  with  de- 
ciduous tufts  of  plumes,'  and  a  fourth  is  the  slender  Mysis- 
like  Hippolyte  producta^  Norman,  1861. 

Having  restored  Hippolyte  to  the  place  occupied  by 
Virbi'USj  Spence  Bate  established  the  genus  Spirontocdris 
to  receive  those  species  which  could  in  consequence  no 
longer  stand  under  Hippolyte.  Of  this  new  genus  he  makes 
Hippolyte  spinus  (Sowerby)  the  type  as  Spirontoca/ris  spinus, 
and  considers  Hippolyte  securifrons,  Norman,  a  synonym  of 
it.  The  species  extends  its  range  from  the  north  of  Great 
Britain  to  Iceland  and  Greenland.  A  Norwegian  species 
was  briefly  described  in  1861  as  Hippolyte  Liljeborgi,  by 
Danielssen,  who  says  :  'The  rostrum  is  very  prominent, 
laterally  compressed,  and  ending  in  a  strongly  upward 
bent  spine ;  the  upper  margin  furnished  with  ten  nearly 
equally  large,  strong  spines  ;  yet  the  two  first  are  a  little 
smaller ;  the  innermost  margin  is  strongly  convex  and  in 
front  furnished  with  three  spines.'  As  this  is  acknow- 
ledged to  be  identical  with  Norman's  securifrons,  it  will,  if 
Spence  Bate  be  right,  become  an  additional  synonym  of 
Spirontocaris  spinns.  To  the  same  genus  must  apparently 
be  referred  two  other  British  species,  that  which  Bell  calls 
Hippolyte  Oranr/iw,  Leach,  and  one  nsLnaed  Hippolyte  pusiola, 
by  Kroyer.  Bell's  species  pandaliformis  has  been  identi- 
fied with  the  earlier  Hippolyte  Gaimardii,  Milne-Edwards, 
above  mentioned ;  J.  Sp.  Schneider  records  its  occurrence 
in  quite  incredible  numbers  among  algas  at  small  depths 
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in  the  arctic  fiords  of  Norway.  Lastly,  Bell's  Eippolyte 
Thompsoni  belongs  to  a  different  family,  having  been 
identified  with  Rathke's  Pandalvs  brevirostris, 

Nauticaris^  Merhippolytej  and  Amphiplectus^  are  said  by 
Spence  Bate  to  differ  from  most  of  the  other  genera  in  the 
family  by  having  a  series  of  arthrobranchiae  which  are 
elsewhere  wanting,  Chorismus^  however,  having  a  single 
pair. 

Gryptocheles  pygmcea^  Sars,  is  only  half  an  inch  long, 
and  owes  its  specific  name  to  its  small  size,  but  the  generic 
name,  meaning  '  with  concealed  chelaB,'  refers  to  the  un- 
usnal  circumstance  that  in  the  first  trunk-legs  the  chelae 
are  so  small  as  to  escape  notice  altogether  without  close 
inspection.  This  little  species,  found  between  120  and 
300  fathoms  off  the  coast  of  Norway,  brings  forth  its 
young  in  a  condition  to  require  no  special  metamorphosis. 

Bythoccms  resembles  Cryptocheles  in  hatching  the 
young  with  their  full  number  of  appendages,  and  in  in- 
habiting very  considerable  depths.  To  this  genus  are  now 
referred  Hippolyte  Payer%  Heller,  and  Hippolyte  Pdnschii, 
Buchholz,  besides  the  type  species  Bythocaris  simplid' 
rostris^  Sars,  Bythocaris  nana,  S.  I.  Smith,  and  a  new  one 
obtained  by  the  Norwegian  North  Atlantic  Expedition 
from  1,110  fathoms  between  Jan  May  en  and  Finmarken. 
All  the  species  are  northern  or  distinctively  arctic,  and 
the  last,  Bythocaris  leucdpis,  Sars,  is  large  and  beautiful, 
being  nearly  four  inches  long,  and  in  colour  a  magnificent 
rosy  red. 

Family  4. — Pandalidce, 

The  rostrum  is  long  and  slender,  more  or  less  abund- 
antly armed  with  teeth  or  spines.  The  eyes  are  well 
developed.  The  mandibles  have  a  two-  or  three-jointed 
palp.  The  first  pair  of  trunk-legs  are  not  chelate,  the 
second  pair  are  chelate.  The  pleopods  are  biramous,  the 
tail-fan  is  well  developed  and  strong. 

In  this  family  Spence  Bate  discriminates  seven  genera. 
In  two  of  these,  Ghlorotdcus,  A.  Milne-Edwards,  1882,  and 
Doi'oddfes,  Spence  Bate,  1888,  he  states  that  the  second 
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pair  of  trunk-legs  are  uniform  in  length,  while  in  the 
other  five  genera  they  are  unequal.  Ghhrotocus^  however, 
has  the  wrist  of  these  legs  two-jointed,  while  in  Bm^odotes 
it  is  six-jointed.  The  '  palp '  of  the  mandibles  is  two- 
jointed  in  GhlorotocuSy  undescribed  in  Dorodotes^  three- 
jointed  in  the  other  five  genera. 

PandaluSy  Leach,  1814,  has  the  'anterior  portion  of 
the  carapace  carinated  and  produced  to  a  long  rostrum 
that  is  armed  on  the  dorsal  or  upper  surface  with  movable 
spines,  intermingled  with  hairs,  and  on  the  lower  surface 
with  fixed  and  rigid  teeth.'  Also,  the  first  pair  of  antennae 
are  not  longer  than  the  carapace,  and  the  spine  on  the 
outer  margin  of  their  basal  joint  is  obtusely  pointed.  Two 
British  species  belong  to  this  genus,  Paridalus  Montagui^ 
Leach,  which  has  priority  over  the  more  generally  used 
name,  annuUcomis,  Leach,  and  Pandahis  brevirostris, 
Kathke.  There  are  numerous  other  species  in  various 
parts  of  the  world,  among  which  Pandahis  narwal,  Milne- 
Edwards,  in  the  Mediterranean,  exceeds  a  length  of  five 
inches.  Pandahis  Montagui^  though  its  usual  length  is 
given  by  Bell  as  from  two  to  two  and  a  half  inches,  is  said 
by  S.  I.  Smith  to  attain  a  length  between  four  and  five 
inches  off  the  coast  of  the  United  States. 

Pandalopsis^  A.  Milne-Edwards,  1888,  is  most  ob- 
viously distinguished  from  Pandalvs  by  having  the  flagella 
of  the  first  antennae  much> longer  than  the  carapace.  The 
other  genera  are  distinguished  by  some  minute  and  curious 
characters,  for  while  the  frontal  crest  and  rostrum  of 
Pandalvs  are  armed  on  the  upper  surface  with  movable 
spines  only,  in  Nothocdris,  Spence  Bate,  1888,  the  dorsal 
crest  has  several  spines  that  articulate  in  sockets,  and 
several  t^eth  that  are  fixed  and  rigid,  but  in  Plesionika, 
Spence  Bate,  1888,  and  Heterocarpus,  A.  Milne-Edwards, 
1881,  there  are  teeth  only,  and  no  movable  spines.  In 
Plesioniha^  as  also  in  Notkocaris^  the  spine  on  the  outer 
margin  of  the  basal  joint  of  the  first  antennae  is  large  and 
pointed,  but  in  Heterocarpus  it  is  said  by  Spence  Bate  to 
be  rudimentary ;  yet  he  identifies  with  the  type  species, 
Heterocarjnis  ensifer,  A.  Milne-Edwards,  the  Heterocarpus 


240  A  HISTORY  OF  RECENT  CRUSTACEA 

There  appear  to  be  only  two  or  three  genera  belonging 
to  this  family,  and  those  confined  to  fresh  water. 

Atya,  Leach,  1817,  was  called  Atys  in  1815,  but  the 
name  was  pre-occupied.  It  has  in  the  first  two  pairs  of 
trunk-legs  the  chelae  *  fringed  with  long  hairs ;  the  third 
pair  are  large  and  long,  the  fourth  and  fifth  robust,  shorter 
than  the  third.  The  genus  Atyoida,  Randall,  1839,  is  by 
Spence  Bate  considered  a  synonym  of  Atya,  and  he  also 
seems  to  contemplate  the  possibility  that  species  of  Garidina, 
Milne-Edwards,  1837,  may  prove  to  be  young  stages  of  Atya. 
The  latter  genus  includes  several  species,  distributed  in 
the  islands  of  the  Pacific  and  Atlantic,  in  Neiv  Zealand,  and 
Mexico.  Atya  sulcatipes,  Newport  (see  Plate  X.),  is  found 
in  the  Cape  Verde  Islands,  and  is  perhaps  only  a  variety 
of  the  older  Atya  scabra,  Leach,  while  Atya  sen-ata,  Spence 
Bate,  also  from  the  Cape  Verde  Islands,  is  said  to  exhibit 
only  slight  and  unimportant  differences  from  Atya  hisulcata 
(Randall),  which  is  found  in  the  Sandwich  Islands.  The 
structure  of  the  first  two  pairs  of  trunk-legs  in  this  genus 
is  not  a  little  remarkable.  The  first  joint  has  a  tuft  of 
long  hairs  set  on  a  tubercle,  and  has  a  rudiment  of  an 
epipodal  plate  fringed  with  hairs ;  the  third  and  fourth 
joints  have  hairy  fringes  ;  the  fifth  joint  or  wrist  is  short 
and  crescent-shaped ;  but  the  chief  peculiarity  is  in  the 
arrangement  of  the  sixth  and  seventh  joints,  which  together 
have  something  of  the  form  of  a  horseshoe  magnet,  the  hand 
being  articulated  near  its  centre  with  the  lower  angle  of  the 
wrist,  and  both  hand  and  finger  have  their  flattened  ends 
furnished  with  long  finely  ciliated  hairs.  '  When  the  hand 
is  opened,'  according  to  Fritz  MuUer,  '  the  hairs  upon  the 
margin  of  the  fingers  spread  like  a  fan,  gather  and  retain 
fine  mud  ;  when  the  hand  is  closed  theise  hairs  close  round 
the  mud  and  compress  it  into  a  pellet  which  is  passed  into 
the  mouth,  and  so  the  animal  lives  on  the  small  organic 
substances  that  exist  in  the  mud,  which  it  collects  with 
great  rapidity.'  According  to  Mr.  Spence  Bate  himself, 
'  these  animals,  of  which  the  male  is  smaller  than  the 
female,  as  is  frequently  the  case  when  they  are  not  pro- 
vided with  offensive  weapons,  are  only  known  to  inhabit 
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place  of  tie  little  crab  (carcinion)  in  companionship  with 
the  Pinna.  In  Australian  and  other  Eastern  waters,  Pori^ 
tonia  meleagi^nce  (Peters)  occupies  the  shell  of  the  pearl 
oyster,  Mehagrina  margaritifera,  and  probably  also  that  of 
Tridacna  squamosa.  Professor  Th.  BaiTois  found  the  male 
and  female  of  Pontonia  custos  constantly  together  in  large 
specimens  of  Pinna  rtidie  at  the  Azores. 

Typton,  Costa,  1844,  t^ugh  much  like  Pontonia  in 
many  points,  has  the  dorsal  surface  arched  and  the  rostrum 
laterally  compressed,  an  ocellus  on  the  hind  margin  of  the 
eye,  both  flagella  of  the  first  antennae  undivided,  the  scale 
of  the  second  rudimentary,  and  six  or  seven  pairs  of 
branchiae.  Typton  spongicdla,  Costa,  is,  as  its  name  im- 
plies, a  lodger  in  sponges ;  it  is  a  British  as  well  as  a 
Mediterranean  species. 

Family  4. — Carieyphidce. 

The  rostrum  is  slender  and  sharp-pointed.  The  first 
antennae  have  two  short  flagella,  the  second  a  long  and 
narrow  scale.  The  first  two  pairs  of  trunk-legs  are  chelate, 
subequal.  Frequently  the  third  segment  of  the  pleon  is 
dorsally  elevated  and  compressed.  The  telson  is  long  and 
slender.  Here  are  placed  three  genera — Garicyphus,  'the 
bowed  shrimp ; '  Bhomaleocdris, '  the  robust  shrimp ; '  Aneho- 
cdrisy  *  the  immature  shrimp,'  all  instituted  by  Spence  Bate 
in  1888,  and  all  from  immature  specimens,  the  largest  of 
which  was  three-fifths  of  an  inch  in  length.  The  seven 
species  included  in  these  three  genera  are  all  from  Eastern 
and  Southern  waters.  Though  they  will  interest  the 
specialist  concerned  with  development,  they  seem  but  ill- 
suited  to  constitute  a  separate  family. 

Family  5. — Acanthephyridce, 

The  animal  is  laterally  compressed  and  dorsally  cari- 
nate.  The  first  antennae  have  two  long  flagella;  the 
second  a  sharp  and  rigid  scale.  The  mandibles  have  molar 
tubercle,  cutting  edge,  and  '  palp.'  The  first  two  pairs  of 
trunk-legs  are  slender,  subequal.      The  telson  is   long, 
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majority  of  them  is  very  far  down  in  the  waters,  as  other- 
wise they  might  just  as  well  have  been  discovered  earlier. 
Acanthephyra  sica^  Spence  Bate,  is  as  remarkable  as  any 
of  the  species  for  its  range,  the  specimens  taken  by  the 
Challenger  coming  from  depths  that  varied  between  half  a 
mile  and  over  three  miles,  and  from  places  so  distant  as 
New  Zealand  and  Japan,  Bermudas  and  the  Falkland 
Islands.  Acanthephyra  pellucida^  A.  Milne-Edwards,  is  of 
a  beautiful  rose-colour  in  daylight  and  abundantly  lumi- 
nous in  the  dark. 

Ephyrina^  S.  I.  Smith,  1885,  is  distinguished  from 
Acanthephyra  by  the  unusual  dilatation  of  the  third  and 
fourth  joints  of  the  last  trunk-legs.  The  type  Ephyrvna 
Benedict%  Smith,  was  taken  by  the  Albatross. 

Oplophoni^,  Milne-Edwards,  1837,  if  the  want  of  an 
aspirate  be  forgiven,  is  well  named  *  the  bearer  of  heavy 
arms.'  Especially  this  applies  to  the  long  and  strong 
scale  on  the  second  antennae,  which  tapers  to  a  sharp 
point,  and  is  described  as  capable  of  being  rigidly  locked 
in  position  and  unfixed  at  will.  It  is  judged  that  this 
weapon  must  be  capable  of  inflicting  a  deep  wound,  which 
the  serrate  outer  margin  of  the  scale  would  render  all  the 
more  dangerous.  Spence  Bate  argues  that  the  animal's 
power  of  progression  must  be  great,  for  *  the  teeth  upon 
the  dorsal  surface  of  the  pleon  can  be  tightly  compressed 
against  the  body ;  the  appendages  not  utilised  are  capable 
of  being  drawn  close  to  the  animal,  and  its  narrow  form 
and  polished  sides  seem  fitted  to  enable  it  to  shoot  through 
the  water.'  With  the  rostrum  and  outstretched  antennal 
scales  it  would,  he  thinks,  be  capable  of  a  formidable 
attack  on  animals  larger  than  itself,  nor,  when  at  rest, 
with  these  same  weapons  extended  forwards  and  outwards 
could  it  be  easily  approached,  especially  as  the  dorsal 
spines  on  the  pleon  would  then  be  in  a  posture  of  defence 
in  the  rear,  and  on  the  flanks  its  strong  integument  sup- 
ports and  is  defended  by  spines  on  the  carapace  and  first 
pleon-segment.  In  the  account  of  Oplophorus  typriSy 
Milne-Edwards,  Spence  Bate  says : — '  The  most  remarkable 
feature  of  the  carapace  is  a  lateral  process  on  the  posterior 
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convenience  of  classification,  it  seems  hardly  worth  while 
for  the  present  to  separate  the  TropiocaridaD  from  the 
Acanthephyridas.  Notostomus  and  Gonatonotiuf,  two  genera 
established  by  A.  Milne-Edwards  in  1881,  from  the  West 
Indies,  are  both  said  to  be  near  Oplophoms^  and  both  to 
have  exopodal  appendages  to  the  feet.  Notostormis  perlatus, 
Spence  Bate  (see  Plate  XIII.),  is  from  the  Philippines. 

Family  6. — Palcemonidce, 

The  carapace  is  dorsally  rounded  and  laterally  com- 
pressed, the  rostrum  long,  laterally  compressed,  and  gene- 
rally armed  with  teeth.  The  eyes  are  well  developed  and 
pyriform.  The  first  antennae  have  the  basal  joint  dorsally 
hollowed,  with  a  strong  spine  on  the  outer  side,  and 
frequently  one  of  the  flagella  branched ;  the  second  pair 
have  a  long  and  narrow  foliaceous  scale,  its  rigrid  outer 
margin  ending  in  a  small  tooth.  The  mandibles  have 
molar  tubercle  and  cutting  edge,  and  either  have  or  have 
not  a  '  palp.'     The  third  maxillipeds  are  pediform. 

The  family  includes  about  half  a  dozen  genera,  two  of 
which  are  found  in  British  waters. 

Palctmon^  Fabricius,  1798,  has  been  subdivided  since 
its  institution,  and  Stimpson  in  1860  rightly  recognised 
that  Palcemon  ca/rcimis^  the  first  in  the  list  of  species 
assigned  to  the  genus  by  Fabricius,  should  be  the  type. 
Hence  the  genus  Blthynis  of  Philippi,  to  which  this  and 
other  fresh  water  species  have  been  referred,  is  a  mere 
synonym  of  Palcemon,  The  marine  species,  which  have 
been  commonly  retained  under  the  name  Palcemon  are 
referred  by  Stimpson  to  Desmarest's  genus  Leander  with  a 
fresh  definition. 

Spence  Bate  gives  a  synopsis  of  the  genera  into  which 
the  original  Palcemon  of  Fabricius  has  been  divided,  which, 
with  the  necessary  modifications,  may  be  thus  set  out : — 

Palcemon^  Fabricius,  1798,  has  one  tooth  on  the  frontal 
margin  of  the  carapace,  and  a  second  on  the 
hepatic  region  nearly  in  the  same  horizontal  line ; 
the  second  trunk-legs  with  the  wrist  long. 

Leander^  Desmarest,  1849,  has  the  frontal  maro^in  of 
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Leach,  was   at  one  time  called  Anchietia  mtgratwia  by 
Heller.    But  it  differs  from  Dana's  Anchistia  by  having 
three  flagella  instead  of  only  two  on  the  first  antennas,  and 
by  having  the  two  spines  of  the  carapace  one  above  in- 
stead of  one  behind  the  other.     Heller  therefore  instituted 
for  it  in  1869  the  new  genus  Palcemonetes,  which  agrees 
with  Anchistia  but   differs   from  Palcemon  in  having  no 
'  palp '  to  the  mandibles.    The  development  and  larval  me- 
tamorphoses of  Palcerruyneles  varians  have  formed  the  sub- 
ject of  important  studies  by  Pr.  Boas,  Mr.  W.  Faxon,  and 
Dr.  Paul  Mayer.    Its  distribution  has  been  summed  up  by 
Professor  Th.  Barrois.     The  same  genus  includes  also  the 
American  fresh- water  species,  Palcemonetes  exilipes,  Stimp- 
son,  and  Palcemonetes  vulgaris  (Say),   which  appears  like 
varians  to  be  almost  equally  at  home  in  salt  water  and 
fresh.     It  affords  an  abundant  supply  of  food  to  many  of 
the  fishes  on  the  east  coast  of  the  tjnited  States,  and  is  in 
turn  itself  supported  with  equal  liberality  by  other  animals. 
Messrs.  Verrill  and  Smith,  after  speaking  of  its  inhabiting 
the  brackish  pools  and  ditches,  even  where  the  water  is 
but   little  salt,  remark  that  it  '  also  occurs  in  immense 
numbers  on  the  muddy  bottoms  and  among  the  eel-grass  of 
the  estuaries.    In  the  pools  there  are  also  myriads  of  small 
Entomostraca  of  many  kinds,  upon  which  the  prawn  and 
other  species  feed,while  the  Entomostraca  find  an  abundance 
of  ciliated   Infusoria  and  other  microscopic   animals  for 
food.'     In  regard  to  Palcemonetes  vcurians  an  observation, 
perhaps  generally  applicable,  was  made  by  Hensen  and 
confirmed  by  P.  Mayer,  that  specimens  in  confinement  will 
speedily  shed  their  skins  if  well  fed.     The  same  authors 
showed    also   by    very   conclusive   experiments  that  the 
animals  after  exuviation  introduce  fresh  otoliths  into  the 
ear-cavity    of   the  first    antennae.     Dr.   Mayer   supplied 
crystallised  silver,  and  had   the  satisfaction  of  seeing  a 
bright  scale  of  this  metal  in  one  ear  of  his  young  Pake- 
monetes,      Hensen  points   out   that   the   introduction  of 
otoliths  must  as  a  rule  take  place  while  the  softness  of  the 
new  skin  permits  the  narrow  opening  into  the  ear-chamber 
to  be  stretched  to  the  utmost  limit. 
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nised  as  a  synonym  of  Nematocardmnt.  To  this  genus 
Spence  Bate  adds  fourteen  species  from  the  Challenger 
collection.  His  Nematocardnus  lanceopes  is  from  the 
Antarctic  Sea.  The  delicacy  of  the  framework  in  this 
genus  sometimes  makes  fulness  of  description  out  of  the 
question,  as  in  the  case  of  Nematocarcinus  alius,  Spence 
Bate,  taken  from  2,150  fathoms  depth,  south  of  the  Philip- 
pines. '  Only  one  specimen  of  this  species  was  procured, 
from  which  all  the  appendages  are  wanting,  and  the 
rostrum  is  broken  near  the  apex.'  Nematocardnus  undu- 
latipes,  Spence  Bate,  shown  on  Plate  X.,  appears  to  be  the 
commonest  species. 

Stochasmus^  Spence  Bate,  1888,  means  'a  conjecture,' 
the  name  alluding  to  the  inconvenient  circumstance  that 
'  unfortunately  only  one  very  imperfect  specimen  was  ob- 
tained ;  all  the  pereiopoda  are  gone,  and  its  relation  to 
Nematoca/rdnus  can  therefore  only  be  conjectured.'  It 
differs  from  that  genus  in  having  a  '  dactylos '  or  seventh 
joint  attached  to  the  extremity  of  the  third  maxillipeds ; 
in  other  respects  it  is  in  close  agreement  with  it.  It  is 
said  to  differ  from  Nematoca/rdnus  cursor^  A.  Milne- 
Edwards,  only  in  the  number  and  character  of  the  spines 
on  the  rostrum. 

Family  8. — Stylodactylidce, 

The  second  maxillipeds  have  a  two-branched  termina- 
tiou,  and  the  first  two  pairs  of  trunk- legs  have  the  arms 
of  the  chela,  the  so-called  thumb  and  finger,  long,  slender, 
and  feeble.     There  is  but  one  genus  in  the  family. 

Stylodactylus,  Milne-Edwards,  1883.  The  name  evi- 
dently alludes  to  the  very  peculiar  stiliform  fingers  in  the 
chelipeds,  and  the  spelling  follows  the  old-standing  confu- 
sion between  the  Greek  word  crrOXos^  a  pillar,  and  the 
quite  distinct  Latin  word  stilus,  a  pointed  instrument. 
The  genus  occurs  both  in  the  Pacific  and  the  Atlantic. 
The  rostrum  is  a  very  long  and  conspicuous  feature,  in 
Stylodactylus  serratus^  A.  Milne-Edwards,  having  forty 
spines  on  the  upper  and  twenty  on  the  lower  margin,  and 
being  just  upon  an  inch  long  in  a  specimen  of  which  tha 
entire  length  was  two  inches  and  three-fifths. 
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tarda  has  the  apex  of  the  telson  cleft  instead  of  truncate. 
Pasip/icea  princeps  (S.  I.  Smith),  1884,  obtained  from  a 
depth  of  1,342  fathoms  in  the  North  Atlantic,  is  much 
larger  than  the  type-species,  since  it  attains  a  length  of 
between  eight  and  nine  inches.  The  apex  of  the  telson  is 
cleft. 

Leptochela,  Stimpson,  1860,  is  distinguished  by  having 
a  short  one-jointed  mandibular  *palp,'  and  the  second 
maxillipeds  not  pediform  as  in  Pa^phcea,  but  with  the  last 
joint  armed  with  long  spines  or  hairs.  The  species  are 
not  large,  Leptochela  robusta,  Stimpson,  being  only  an  inch 
long,  and  his  Leptochela  gracilis  and  Spence  Bate's  Lepto^ 
chela  serratorbita  being  still  smaller. 

Parapasiphas,  S.  I.  Smith,  1884,  has  a  very  small  and 
slender  mandibular  *  palp,'  composed  of  two  nearly  equal 
joints.  In  Orphania  tenuimdna,  Spence  Bate,  these  organs 
were  not  examined,  the  specimen  on  which  the  genus  and 
species  were  founded  being  '  unique  and  not  very  perfect.' 

Family  10. — OodeopicUe, 

The  carapace  is  short,  produced  to  a  long  horizontal 
rostrum.  The  eye-stalks  are  short,  the  eyes  large.  The 
mandibles  are  without  *  palp  ; '  the  third  maxillipeds  long, 
slender,  and  pediform.  The  first  pair  of  trunk-legs  are 
chelate  or  subchelate  and  larger  than  the  second,  which 
are  simple. 

This  family  was  formed  for  a  single  genus,  but  may 
perhaps  receive  a  second. 

Oodedpus,  Spence  Bate,  1888,  starts  with  seven  species, 
but  as  they  are  all  founded  on  immature  animals,  their 
actual  characters  remain  vague,  and  with  them  those  of 
the  genus  and  family.  The  generic  character  makes  the 
'  first  pair  of  pereiopoda  large  and  chelate,'  but  a  following 
observation  states  that  the  most  advanced  specimen  in  the 
collection  *  shows  a  tendency  to  develop  the  first  pair  of 
pereiopoda  into  a  chela  in  the  adult  stage.  All  the  other 
specimens  exhibit  them  in  the  simple  form,'  which  Spence 
Bate  no  doubt  rightly  takes  to  be  a  still  more  immature 
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condition.  The  genus  is  compared  with  Rachitia  spinalis, 
Dana,  a  young  animal  taken  in  the  Atlantic,  which,  how- 
ever, differs  '  in  having  the  rostrum  short,  in  the  first  pair 
of  antennae  having  only  a  single  flagellum,  and  in  the 
form  of  the  telson.'  The  name  Oodeojms  perhaps  alludes 
to  the  circumstance  that  in  some  of  the  specimens  the  feet 
wore  beginning  to  swell  or  bud  out,  but  for  swollen  feet 
the  Greeks  had  already  provided  the  name  (Edipus,  and 
Dana  had  already  used  this  name  for  another  genus  of 
prawns,  and  other  naturalists  had  used  it  for  other  pur- 
poses before  Dana.  The  alternative  derivation  of  Oodeopus^ 
as  meaning  '  with  feet  on  the  ground,'  seems  to  make  the 
name  entirely  pointless. 

Autonomcea,  Risso,  1816,  may  here  be  mentioned  as  a 
genus  of  which  the  position  is  obscure. »  It  is  described  as 
having  the  first  pair  of  trunk-legs  chelate,  the  second 
simple.  Risso  distinguishes  it  from  Alpheus  and  Nika. 
Milne-Edwards  places  it  next  to  Pontonia,  Victor  Cams 
puts  it  between  Anchistia  and  Pandalus,  The  type  species 
was  named  Autonomcea  Olivii  by  Risso,  but  as  he  makes 
Cancer  gUbber,  Olivi,  a  synonym,  it  is  hard  to  see  why  it 
should  not  be  called  Auto^wmcea  glaber,  Jonathan  Couch 
in  his  Cornish  Fauna  is  quoted  by  Adam  White  and 
S pence  Bate  as  saying  of  it:  'This  species  has  been 
hitherto  unknown  as  British,  but  I  have  examined  several 
specimens  taken  from  the  stomachs  of  fishes,  from  the 
depth  of  fifteen  or  twenty  fathoms.  Some  of  these  were 
of  larger  size  than  described  from  the  Mediterranean ; 
one,  not  the  largest,  measuring  three  inches  from  snout  to 
tail,  with  antennae  of  the  length  of  five  inches.' 

Legion  4. — Haplopodinea. 

All  the  trunk-legs  are  similar  in  structure  to  each 
other,  simple,  six-jointed,  with  the  fifth  joint  not  sub- 
divided, and  all  but  the  last  pair  carry  exopods. 
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Family  ffectartkropicUe. 

As  this  is  the  only  family,  ita  characters  are  those  of 
the  legion.  The  four  genera  aasigned  to  it  were  instituted 
at  the  same  time  as  the  family  and  legion. 

Procleies,  Spence  Bate,  1888,  meaning  'Challenger,' 
is  represented  only  by  two  specimens,  the  one  here  de- 
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picted,  which  is  just  two-thirds  of  an  inch  long,  and  which 
is  described  as  Procleies  bian^latus,  the  other  IVocletes  El- 
Iwli,  which  has  a  smoother  carapace,  a  shorter  flagellum, 
and  a  longer  telson,  being  described,  it  seems,  only  from  a 
drawing,  not  from  the  original  specimen  taken  by  the  late 
Sir  Walter  Elliot,  years  ago,  off  the  coast  of  Corpmandel. 

Icotopus  and  Hectarthropus  proclaim  their  adhesion  to 
the  family  by  the  meanings  of  the  names,  the  former 
signifying  '  with  similar  feet,'  the  latter  '  with  six -jointed 
feet,'  The  fourth  genus  which  Spence  Bate  establishes  in 
this  famiXj,  EreimocdrU,  'the  oar-shrimp,'  in  allusion  to 
the  provision  of  exopods  or  swimming-branches,  is  pre- 
sumably founded  on  immature  specimens,  since  it  is  ob- 
served that  'the  first  three  pairs  of  appendages  in  this 
genus,  the  eyes  and  two  pairs  of  antennee,  are  attached  to 
a  portion  of  the  cephalon  projected  in  front  of  the  carapace, 
which  still  retains  the  embryonic  ocellus.'  The  animals 
have  a  very  striking  appearance  from  the  unusual  and 
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surprising  length  of  the  eye-stalks.  This  reaches  its 
maximum  in  Eretmocaris  longicaulis  (see  Plate  XIII.),  so 
far  as  comparative  measurements  are  concerned.  The 
specimen,  it  is  true,  is  less  than  a  quarter  of  an  inch  long, 
if  the  eyes  are  not  counted  in,  but  the  length  is  doubled 
if  they  are,  for  these  stalked  eyes  are  more  than  a  quarter 
of  an  inch  long,  a  proportion  between  the  organ  of  vision 
and  the  rest  of  the  body  which  probably  no  other  animal 
in  the  world  can  boast  of. 

In  quitting  at  this  point  the  assistance  of  Mr.  Spence 
Bate's '  Report  on  the  Challenger  Macrura,'  it  is  right  to  pay 
a  tribute  to  the  vast  labour  which  that  work  must  have 
involved,  and  to  the  great  ability  shown  in  it  although 
amidst  many  inaccuracies  and  much  want  of  metl^od. 
Unfortunately  the  nomenclature  which  Mr.  Spence  Bate 
adopt-ed  makes  it  sometimes  more  diflScult  to  read  his 
descriptions  than  those  written  in  a  foreign  tongue.  He 
formed  the  grand  conception  of  giving  one  invariable 
name  to  each  part  of  a  crustacean,  as  it  might  appear 
under  every  possible  modification,  throughout  the  whole 
class.  For  the  comparative  anatomist  no  scheme  could  be 
more  valuable,  but  for  the  students  of  different  orders 
there  is  always  the  chance  that  such  an  arrangement 
will  be  irritating  and  repellent.  The  name  that  may 
commend  itself  as  obvious  and  natural  in  one  group 
becomes  wholly  inappropriate  in  another.  Supreme  skill 
might  override  many  difficulties  by  inventing  terms  of 
great  simplicity,  not  inappropriate  to  any  group  by  being 
especially  appropriate  to  none.  But  simplicity  seems  to 
have  been  the  very  last  thing  considered  in  Spence  Bate's 
terminology,  and  thougfh  such  words  as  phymacerite, 
psalistSma,  and  stylamblys,  may  help  to  curtail  the  length 
of  descriptions,  they  are  only  too  likely  also  to  curtail  the 
number  of  those  that  read  them. 
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CHAPTER  XVin 


SUB-ORDER  ni. — SCHIZOPODA 

TuE  mandibles  have  generally  an  elongate  *palp/  The 
second  and  third  maxillipeds  are  similar  in  general  struc- 
ture and  function  to  the  series  of  trunk-legs,  the  whole 
seven  pairs  of  appendages,  and  in  general  the  first  maxilli- 
peds also,  being  provided  with  well-developed  exopods  or 
swimming-branches.  There  are  no  chelipeds.  The  ova 
are  carried  by  the  female  beneath  the  trunk,  either  with 
or  without  the  protection  of  marsupial  plates,  and  gene- 
rally one  or  two  of  the  larval  stages  are  passed  through 
before  the  hatching  of  the  young  animal.  The  males  are 
generally  distinguished  by  a  special  appendage  on  the  first 
antennae  and  by  larger  pleopods. 

The  name  Schizopoda,  '  cleft-footed,'  refers  to  the 
double  character  borne  by  so  many  of  the  appendages,  in 
which  the  main  stem  or  endopod  is  more  or  less  ambulatory 
and  the  exopod  is  adapted  for  swimming.  The  affinity 
which  the  Schizopoda  show  to  some  of  the  Macrura,  such  as 
the  Pasiphaeidae,  and  the  definite  opinion  of  Mr.  Spence 
Bate  that  they  ought  to  be  included  as  an  aberrant  group 
among  the  Macrura  dendrobranchiata,  have  been  already 
noticed.  Whether  they  should  stand  just  inside  or  just 
outside  the  sub-order  of  the  Macrura,  is  a  nice  point  of 
classification  for  the  learned  to  decide. 

Four  families  are  at  present  included  in  the  Schizopoda, 
the  Lophogastridae,  Eucopiidae,  EuphausiidaD,  and  My- 
sidae.  But  on  the  one  hand  a  suggestion  has  been  made 
that  two  forms  hitherto  assigned  to  the  Mysidae  may  re- 
quire the  institution  of  a  separate  family,  and  on  the  other 
hand  Mr.  G.  M.  Thomson,  the  well-known  naturalist  of 
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and  broad  tridentate  frontal  plate,  and  leaves  the  last 
segment  of  the  trunk  dorsally  uncovered.  The  scale  of 
the  second  antennaa  is  broad  and  heart-shaped  with  a 
fringed  inner  margin.  The  elongate  telson  terminates  in 
some  strong  spines  and  a  little  serrate  plate. 

GeratolSpis,  G.  0.  Sars,  1883,  has  also  only  one  species, 
Ceratole^pis  hamata^  which  much  resembles  the  preceding, 
but  its  hard  and  large  carapace  leaves  no  segment  of  the 
trunk  uncovered.  The  scale  of  the  second  antennas  is 
narrow  and  flexuous,  forming  a  sort  of  hook  on  either 
margin,  with  no  fringe  of  hairs,  and  the  telson  is  not 
truncate  at  the  apex  but  cleft  into  two  diverging  lappets, 
*  somewhat  resembling  the  tail  of  a  swallow.'  The  single 
specimen  was  scarcely  half  an  inch  long,  and  hence  the 
smallest  of  the  known  Lophogastridae,  and,  though  its 
organisation  seems  to  mark  it  out  as  a  deep-sea  form 
like  the  rest  of  the  family,  it  was  in  fact  taken  at  the 
surface  of  the  Pacific. 

Gnathophausiaj  v.  Willemoes  Suhm,  1879,  has  a 
parchment-like  integument,  the  carapace  in  front  drawn 
out  into  a  long  spear-shaped  and  denticulate  rostrum,  and 
behind  in  general  into  a  backward  pointing  spine.  '  The 
greater  part  of  the  carapace,  as  in  the  genus  Nebalia^ 
would  appear  to  form,  so  to  speak,  merely  a  loose  mantle 
arching  the  back  and  sides  of  the  trunk,  and  within  which 
the  body  is  freely  movable.'  This  part  is  surmounted  by 
two  longitudinal  keels  on  each  side.  On  the  upper  side 
of  the  eye-stalk  there  is  always  a  small  prominence  called 
the  ocular  papilla.  Of  the  first  antennas  the  outer 
flagellum  is  very  long  and  so  compressed  as  to  be  almost 
ribbon-shaped.  The  scale  of  the  second  antennas  is 
variable.  The  first  maxillas  have  on  the  outer  side  of  the 
basal  part  a  two-jointed  '  palp,'  which,  contrary  to  what 
is  the  case  in  the  other  Podophthalma,  is  bent  directly 
backwards.  Though  looking  like  an  epipod,  this  appears 
to  be  part  of  the  endopod.  Both  joints  are  armed  with 
setae  or  bristles,  those  on  the  second  joint  elongate,  the 
apparatus  being  no  doubt  destined  to  sweep  the  branchial 
cavity,  as  is  the  case  with  the  similar  formation  in  the 
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gaster  ingens  by  Dr.  Dohm  in  1870.  This  is  the  largest 
species,  the  specimens  measuring  rather  more  than  six 
inches,  while  those  of  Gnathophauda  gigas,  v.  Willeraoes 
Suhm,  measure  rather  less  than  six  inches.  Vivid  red 
and  magnificent  carmine  appear  to  be  the  prevalent 
colouring  in  the  genus.  It  is  probable  that  the  two 
species  mentioned,  together  with  two  others,  calcarata^ 
Sars,  and  gracilis,  v.  Willemoes  Suhm,  will  be  eventually 
retained  in  this  genus  to  the  exclusion  of  the  other 
species,  which  are  destitute  of  the  rudimentary  exopod  on 
the  first  maxillipeds. 

Ghalaraspis  (data  is  accepted  by  Sars  from  the  drawings 
and  man\iscript  notes  of  v.  Willemoes  Suhm,  but  there 
was  no  specimen  in  the  Challenger  collection  by  which  to 
control  these  records. 

Family  2. — Eucopiidce. 

The  carapace  is  very  large,  membranous,  with  the 
lateral  margins  produced  over  the  base  of  the  pleon.  The 
segments  of  the  trunk  are  all  well  defined.  The  first 
maxillipeds  are  nearly  as  in  the  Lophogastridae ;  the  three 
following  pairs  of  appendages  are  inclined  towards  the 
parts  of  the  mouth,  and  have  a  rather  short  and  powerful 
structure,  while  the  next  three  pairs  are  exceedingly  long 
and  slender,  with  nearly  straight  acute  fingers,  the  remain- 
ing pair  being  shorter  and  less  slender,  not  at  all  prehen- 
sile. The  branchiaD,  marsupium,  and  pleopods  are  nearly 
as  in  the  Lophogastridaa.     The  development  is  unknown. 

The  family  contains  but  one  genus. 

JEucopia,  Dana,  1852,  has  but  a  single  species,  Eucopia 
australisy  Dana.  This  has  no  rostrum  ;  the  eyes  are  small, 
the  scale  of  the  second  antennae  large,  the  mandibular 
'  palp  '  very  slender,  the  first  maxillae  with  no  reflexed  ap- 
pendage, the  second  with  a  very  large  strongly  fringed 
exopod.  The  first  maxillipeds  have  a  rather  small  exopod, 
but  the  epipod  *  enormously  developed,  lanceolate  in  form, 
and  of  a  very  soft  and  almost  spongy  structure.'  The  three 
pairs  of  legs  preceding  the  last,   remarkably  long  and 
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distance  from  tlie  apex,  but  generally  reaching  much 
beyond  it.  Luminous  globules  are  generally  present  on 
various  parts  of  the  animal.  The  heart  is  furnished  with 
six  pairs  of  lateral  slits  or  venous  openings.  The  develop- 
ment is  complex,  the  larva  after  hatching  passing  through 
the  Nauplius-  and  Zoea-stages. 

Eight  genera  are  included  in  this  family,  three  of  which 
are  represented  in  the  British  Fauna. 

Eupha^Tisiay  Dana,  1852,  which  means  *a  bright  light,' 
was  so  called  in  reference  to  the  luminous  character  which 
all  the  species  of  this  genus  share  with  most  others  in  the 
same  family.  This  genus  is  distinguished  from  the  rest 
by  having  the  last  two  pairs  of  legs  quite  rudimentary, 
although  the  bmnchiae  are  well  developed.  By  the  nume- 
rous species  it  is  almost  universally  distributed.  It  is 
pelagic  in  habit,  that  is  to  say,  its  members  occupy  the 
surface  of  the  ocean  when  it  suits  them.  They  may  or  may 
not  descend  to  great  depths,  but  often,  and  especially  at 
night  time,  they  are  to  be  found  in  great  profusion  at  the 
surface.  Ewphausia  pellucida,  Dana,  a  colourless  species, 
was  met  with  '  in  almost  every  tract  of  the  ocean  traversed 
by  the  Challenger^'  and  has  also  been  taken  in  the  Medi- 
terranean and  off  the  coast  of  Norway.  Ewphausia  superba^ 
Dana,  from  the  Antarctic  Sea,  has  its  whole  body,  except 
the  legs  and  branchiae,  tinged  with  a  brilliant  red.  The 
luminous  globules  in  these  animals  were  at  one  time  sup- 
posed to  be  accessory  eyes,  but  Sars  regards  them  as  con- 
stituting 'a  very  complicated  and  peculiarly  developed 
luminous  or  phosphorescent  apparatus.'  They  are  '  very 
conspicuous  in  the  living  animal  by  reason  of  their  beauti- 
ful red  pigment  and  glistening  lustre.'  The  pigment  coats 
only  the  hinder  half  of  the  globule,  which  is  filled  up  with 
cellular  matter  enclosing  a  bunch  of  iridescent  fibres,  while 
the  front  hemisphere  is  quite  pellucid  and  contains  a  highly 
refractive  lenticular  corpuscle.  This  last  is  supposed  to 
act '  as  a  condenser,  producing  a  bright  flash  of  light,  the 
direction  of  which  admits  of  being  changed  at  the  will  of 
the  animal,  by  simply  rolling  the  organ  by  means  of  ita 
muscular  apparatus.' 
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dibles  (short),  both  the  latter  being  biramous  and  natatory ; 
(2)  a  second  Nauplius  stage,  in  which  maxillae  and  maxilli- 
peds  appear  as  bud-like  rudiments ;  (3)  Metanawplius^  with 
the  carapace  commencing,  and  the  mandibular  legs  lost ; 
(4)  Galyptopis,  with  body  divided  into  two  regions,  and 
much  other  development,  but  eyes  not  mobile,  and  no  trace 
of  legs  or  pleopods  ;  (5)  an  unnamed  intermediate  stage, 
in  which  the  eyes  become  stalked  and  mobile ;  (6)  Furdlia^ 
with  the  compound  eyes  more  fully  developed,  and  the 
anterior  legs  and  pleopods  taking  form  ;  (7)  Cyrtopiay 
in  which  the  flagellum  of  the  first  antennae  becomes 
elongate  and  distinctly  articulate,  so  that  these  appen- 
dages cease  to  serve  the  purposes  of  locomotion.  '  In 
their  metamorphosis,'  the  authors  say,  *the  Euphau- 
siidae  stand  almost  alone,  and  none  of  the  later  larval 
stages  are  identical  with  the  Zoeaand  other  larvae  of  Deca- 
pods. They  commence  their  larval  life  in  the  Nauplius  con- 
dition, a  type  of  larva  frequent  in  other  groups,  particularly 
among  the  Copepods,  Cirripedes,  some  Decapods,  and  vari- 
ous parasitic  forms.  The  larval  function  of  the  antennae  is 
retained  until  the  commencement  of  the  Cyrtopia  stage, 
a  feature  which  is  not  usual  among  the  Crustacea.  The 
Caiyptopis  stage,  in  which  the  compound  eyes,  while 
undergoing  development,  are  covered  by  an  anterior  ex- 
pansion of  the  carapace,  is  a  remarkable  one,  which,  so  far 
J  as  we  know,  is  only  met  with  in  one  other  group,  an 

I  aberrant  section  of  the  Decapods,  including  Lnicifer^  &c., 

where  this  condition  obtains  in  the  Protozoea  stage.'  The 
names  of  the  so-called  Caiyptopis,  Furcilia,  and  Cyrtopia 
stages  have  been  adopted  from  three  supposed  genera, 
established  by  Dana,  who  assigned  the  first  two  to  the 
Mysidae,  and  the  third  to  the  Euphausiidae,  all  of  them,  in 
fact,  representing  stages  in  the  development  of  the  latter 
family. 

Family  4. — Mysidoe. 

The  carapace  is  generally  rather  small,  loosely  covering 
the  trunk  behind,  of  which  the  segments  are  distinctly 
defined,  though  narrow  and  crowded  dorsally.     The  first 
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unabashed  author  himself  remarks  that  '  this  genus  was 
instituted  by  Mr.  Leach,  who  has  derived  the  name  from 
the  English  word  prawn.^  He  assigned  to  it  the  species 
flexuostis,  Miiller,  and  integer^  Leach. 

Petalophthalmvs  was  so  called  from  having  the  eyes 
leaf-like.  They  are  described  in  the  single  species,  PetaX- 
ophthahnvs  armiger^  as  'quite  rudimentary,  without  any 
trace  either  of  pigment  or  visual  elements,  constituting 
merely  two  thin  and  pellucid  lamellae,  of  an  oblong  fonn, 
and  mounted  on  very  short  and  narrow  pedicles,'  The 
species  was  obtained  in  the  tropical  Atlantic  from  a  depth 
of  2,500  fathoms.  The  telson  is  not  incised  at  the  apex. 
The  male  is  distinguished  by  the  astonishing  and  perhaps 
unique  development  of  the  mandibular  '  palp,'  and  by  the 
lamellar  prolongation  of  the  fourth  joint  in  the  first  and 
second  maxillipeds,  the  first  pair  being,  contrary  to  the 
custom  in  this  family,  devoid  of  exbpod  and  epipod.  A 
female  with  seven  pairs  of  marsupial  plates  has  been,  per- 
haps incorrectly,  assigned  to  this  species. 

For  the  preoccupied  Arciomysisj  Hansen,  I  propose  the 
name  Hansenomysis.  It  has  a  short  carapace,  the  mandi- 
bles with  prominent  cutting  edge,  long  molar  tubercle, 
and  very  large  '  palp,'  the  first  maxillipeds  without 
exopod,  and  with  none  of  the  joints  expanded,  but  with  an 
epipod,  the  second  maxillipeds  with  a  small  ovigerous  plate 
at  the  base,  and  the  short  fourth  joint  expanded  into  a 
large  plate.  The  three .  following  pairs  of  appendages  are 
very  slender,  with  a  short  hairy  terminal  joint,  and  there 
is  a  very  long,  sharp,  bare  nail  on  the  next  three  pairs. 
Hansen  considers  that  his  Hansenomysis  Fyllce  and  the 
male  of  v.  Willemoes  Suhm's  Petalophthalmus  armiger 
might  form  a  separate  family  in  the  Schizopoda,  The  sup- 
posed female  of  the  latter  species  he  regards  as  belonging 
to  Boreomysis  scyphops  and  not  to  Petalophthalmus. 

Boreoymjisis^  of  which  the  type  species  is  Boreomysis 
arctica  (Kroyer),  taken  ofi^  the  coasts  of  Greenland  and 
Norway,  includes  among  others  Boreomysis  scyphops,  Sars, 
which  is  far  from  being  only  a  boreal  Mysis.  It  was  ia 
fact  first  met  with  by  the  Challenger  at  great  depths  in  the 
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generally  unlike  those  in  the  other  sex,  but  the  three  re* 
maining  pairs  usually  simple  and  rudimentary  like  the 
pleopods  of  the  female.  The  telson  is  either  incised  or  whole 
at  the  apex.  The  very  numerous  species  may  be  distin- 
guished by  the  general  shape,  by  the  structure  of  the  scale 
of  the  second  antennae  and  its  size  in  relation  to  the 
peduncle  of  the  first  antennae,  by  the  number  of  articulations 
in  the  subdivided  joint  of  the  trunk-legs,  by  the  shape  of 
the  telson  and  its  length  in  relation  to  the  uropods,  and  by 
the  structure  of  the  fourth  pleopods  in  the  male. 

Several  of  the  species  occur  in  British  waters,  but  only 
two  of  them  are  definitely  described  in  Bell's  '  History  of 
the  British  Stalk-eyed  Crustacea/  namely  Mysis  fiexuosvA 
(Miiller),  under  the  name  of  Mysis  chamceleon^  J.  Vaughan 
Thompson,  which  has  the  telson  incised,  and  Mysis  vulgaris, 
Vaughan  Thompson,  which  has  the  apex  of  the  telson  un- 
divided, and  which  may  be  the  same  as  the  Praunus  in" 
teger  of  Leach,  from  Loch  Ranza.  Mi/sis  negleda,  Sars, 
has  been  taken  by  Norman  at  the  Channel  Islands,  and  is 
reported  by  Dr.  Henderson  from  the  Clyde.  Meinert 
does  not  feel  sure  that  it  is  distinct  from  Mysis  flexiiosvs^ 
he  having  often  met  with  individuals  which  seemed  to 
be  links  between  the  two.  Norman  groups  them  both 
with  Mysis  inermis,  Rathke,  a  species  found  in  Shetland, 
observing  that  all  three  are  distinguished  by  an  antennal 
scale  which  is  long,  lanceolate,  subparallel-sided,  and  having 
the  apex  scarcely  produced  beyond  the  unciliated  external 
margin,  but  that  in  flexuosus  the  scale  is  seven  or  eight 
times  as  long  as  broad,  in  neghda  about  five  times,  in 
inermis  about  four  times.  Mysis  spiritus,  Norman,  has 
the  eyes  on  long  stalks,  the  spines  on  the  inner  branch 
of  the  uropods  closely  crowded,  the  fourth  pleopods  in  the 
male  *  with  the  first  three  joints  subequal  in  length,  and 
the  last  joint  subequal  to  the  fourth.'  On  the  other 
hand,  Mynis  m-nata,  Sars,  has  the  eyes  short,  the  spines  on 
the  inner  branch  of  the  uropods  not  crowded,  the  fourth 
pleopods  in  the  male,  with  *the  outer  branch  very  like 
that  of  M,  spirituSy  but  the  third  joint  is  much  longer  than 
either  of  the  two  first,  which  are  subequal ;  fifth  joint  not 
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The  Greenland  species,  Mysig  oadaius  (0.  Fabricins),  ia 
of  special  interest  on  acconnt  of  the  variety  relida,  Loven, 
found  in  great  hordes  in  several  of  the  large  freshwater 
lakes  of  northern  Enrope,  descended,  it  is  supposed,  from 
ancestors  which  occapied  those  regions  when  the  waters 
were  stilt  salt  and  in  connection  with  the  open  sea.  In 
Mysis  relicta  the  antennal  scale  is  elongate,   ciliated  all 
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ronnd.  Norman  has  obtained  it  from  Longh  Neagh  in 
Ireland,  and  by  this  discovery  provides  the  genns  Mysis 
with  at  least  one  representative  in  the  British  fauna,  after 
despoiling  it  of  all  the  rest.  Sars,  in  his  '  Hiatoire  des 
CruatacSs  d'eau  douce  de  Norvfige,'  haa  given  a  most 
elaborate  description  of  this  species,  illustrated  by  highly 
finished  and  most  instructive  plates,  and  more  recently  it 
has  been  studied  by  Hansen  with  his  accustomed  acute- 
nesa.  The  accompanying  figures  in  the  text  are  copied 
from  Sars.  Others  from  the  same  author  are  given  in 
Plate  XIII.  on  a  reduced  scale, 

Macrap^,  '  the  long-eyed,'  is  the  only  other  genua 
agreeing  with  Mynis  in  the  characters  of  the  pleopods  of 
the  male,  and  it  is  distinguished  from  Mysis  both  by  the 
extremely  elongate  eyes  and  by  the  structure  of  the  first 
antennte,  which,  in  addition  to  the  two  flagella  and  the 
setose  appendage  usual  in  the  males  of  this  family,  have 
the  apex  of  the  peduncle  armed  with  yet  a  fourth  process, 
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with  hairs  on  both  edges.  The  molar  tubercle,  which  in 
Mysis  is  large,  has  here  become  obsolete.  The  pleopods  in 
the  male  are  all  natatory.  The  telson  is  truncate  except  in 
one  species.  The  type  species,  Mysidopsis  didelpkys  (Nor- 
man), is  British,  as  are  also  Mysidopsis  gihbosa^  Sars,  and 
Mysidopsis  angusta^  Sars.  All  three  are  also  Norwegian, 
and  the  last  is  unique  in  having  no  spines  or  teeth  or  setaa 
within  the  cleft  of  the  telson.  Mysidopsis  hihemicay  Nor- 
man, 1892,  has  only  been  taken  at  Valentia  in  Ireland. 

Mysideis  insignis,  Sars,  agrees  with  the  preceding  genus 
in  having  the  pleopods  of  the  male  natatory,  but  differs  in 
the  mouth-organs,  and  in  the  very  short  incision  of  the 
telson  it  has  two  long  plumose  setae. 

Leptomysis  agrees  with  the  two  preceding  genera  as  to 
the  male  pleopods,  but  agrees  nearly  ivith  Mysis  in  the 
mouth-organs ;  the  scale  of  the  second  antennae  is  divided 
into  two  distinct  segments,  which  are  setose  on  both  mar- 
gins. The  telson  is  tongue-shaped,  with  numerous  spines 
about  the  apex,  which  is  not  incised.  Two  of  the  species, 
Leptomysis  lingvura,  Sars,  and  Leptomysis  gracilis,  Sars,  are 
British.  Norman  supposes  Cynthia  Flemingii,  Goodsir,  to 
be  a  synonym  of  the  former. 

Hemimysis  ahyssicola,  Sars,  is  not  far  remote  from  MysiSy 
but  among  other  differences  has  the  fifth  pleopods  in  the 
male  well  developed  as  swimming-organs.  As  a  deep- 
water  form  it  is  distinct  from  most  of  the  species  of  Mysis^ 
which  are  littoral  or  sublittoral  as  a  rule. 

Stilomysis  grandis  (Goes),  formerly  included  in  Mysideis y 
has  the  first,  second,  and  fifth  pleopods  in  the  male  similar 
to  those  of  the  female,  but  the  third  and  fourth  pairs  with  a 
stiliform  outer  branch. 

Pseudomysis  ahyssi,  Sars,  has  the  eyes  quite  rudimen- 
tary, without  either  pigment  or  visual  elements.  The  scale 
of  the  second  antennae  is  fringed  with  setae  on  both  mar- 
gins. The  mouth-organs  are  like  those  of  Mysideis.  The 
legs  are  rather  feeble,  the  sixth  joint  being  much  sub- 
divided, and  the  exopods  unusually  long.  The  auditory 
apparatus  in  the  inner  branch  of  the  uropods  is  rudimen- 
tary.    The  telson  is  exceedingly  short,  lamelliform,  and 
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EuchcetomSra,  with  two  species  typica  and  tenuis  from 
the  Pacific,  agrees  with  Erythrops  in  the  form  of  the  very 
short,  lamellar,  unincised  telson.  The  scale  oi  the  second 
antennae  is  smooth  on  the  outer  margin.  The  legs  are 
very  slender.  Some  of  the  joints  of  the  legs,  the  pleopods 
in  both  sexes,  and  the  uropods,  are  fringed  with  long  setae, 
from  which  circumstance  it  may  be  supposed  that  the 
generic  name  is  derived,  meaning  *  with  the  parts  beauti- 
fully hairy.'  Professor  Chun  comments  on  the  astonishing 
length  of  the  upper  antennae  in  the  typo  species,  which 
he  regards  as  a  transitional  form  between  My  sis  and  his 
own  Arachnomysis  LeuckartiL 

SirieUa,  Dana,  was  originally  named  Gynthia,  by 
Vaughan  Thompson,  but  the  name  was  preoccupied,  and 
Dana's  Siriella  takes  precedence  of  White's  GynthUia,  The 
genus  is  characterised  chiefly  by  the  structure  of  the  legs, 
*  which  are  more  decidedly  unguiculate  than  in  any  other 
known  genus  of  Mysidans,'  and  have  the  sixth  joint  entire 
dr  subdivided  into  two  articulations  only ;  also  by  the  pleo- 
pods of  the  male,  which  are  natatory,  and  have  the  *  basal 
lobe  of  inner  branch  usually  transformed  into  two  gill-like, 
more  or  less  spirally  twisted  stems.'  The  outer  branch  of 
the  uropods  is  broader  than  the  inner,  and  has  an  imperfect 
articulation  at  the  apex.  The  telson  is  elongate,  densely 
spinose  at  the  edges,  with  the  apex  not  incised.  The 
species  are  numerous,  and  many  of  them  are  met  with  at 
the  surface  of  the  sea,  far  from  the  coast.  The  British 
species,  as  far  as  at  present  known,  are :  1.  /Siriella  mrrve^ 
gica,  Sars,  in  which  the  third  joint  of  the  first  antennae  has 
three  setae  on  the  inner  margin,  and  between  the  spines 
at  the  angles  of  the  telson  three  spinules,  of  which  the 
central  is  the  largest.  2.  Siriella  Glausii,  Sars,  of  which 
Norman  gives  the  distinguishing  characters  as  *  the  single 
seta  on  inner  margin  of  last  joint  of  peduncle  of  antennules, 
the  slender  legs  and  claws,  and  three  equal-sized  spinules 
between  the  ultimate  spines  of  the  telson.'  3.  Siriella 
jaUensis,  Czerniavsky,  identified  by  Norman  with  the  later 
Siriella  crassipes,  Sars,  in  which  the  form  is  somewhat 
more  robust  and  the  legs  much  stronger  than  in  the 
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Haplostylus^  Kossmann,  was  established  to  receive  the 
Mediterranean  species,  Gastrosdcaits  Normani^  Sars,  which 
is  also  found  off  the  coast  of  Ireland,  and  a  Red  Sea  species, 
Haplosiylas  erythrceiis^  Kossmann,  the  generic  distinction 
consisting  in  the  absence  of  the  forward  directed  lobes  on 
the  concave  hinder  rim  of  the  carapace,  which  are  found  in 
the  species  of  Gastrosaccus  above  mentioned,  and  also  in 
the  reduction  to  a  rudiment  of  the  inner  natatory  branch 
of  the  third  pleopods  of  the  male. 

It  will  be  eeen  from  the  foregoing  notes  that  fifteen 
genera  of  this  family  are  represented  in  the  Fauna  of  Great 
Britain,  and  it  is  quite  possible,  and  even  probable,  that 
extended  research  may  show  that  others  of  the  genera 
and  species  occur  round  the  very  varied  coasts  of  the 
British  Isles,  which  in  their  southern  parts,  especially  if 
the  Channel  Islands  are  included,  are  in  rather  marked 
contrast  to  the  region  of  the  Orkneys  and  the  Shetland 
Isles,  among  which  Norwegian  and  Arctic  forms  may 
readily  present  themselves.  It  will  be  understood  that, 
although  an  endeavour  has  been  made  to  mention  all  the 
valid,  or  at  least  all  the  commonly  accepted,  genera  of  the 
Schizopoda,  there  are  very  numerous  species  belonging  to 
those  genera  of  which  it  has  been  impossible  to  take 
notice. 


280  A  HISTORY  OF  RECENT  CRUSTACEA 

near  its  base.     The  ocular  and   antennal  segments  are 
more  or  less  movable,  and  not  covered  by  the  carapace. 
The  two  pairs  of  maxilte  are  rather  simply  constructed. 
The  first  of  the  two  series  of  legs  are  closely  applied  to  the 
mouth,  and  from  this  circumstance  the  sub-order  has  re- 
ceived its  appellation  of  *  mouth-footed.'  According  to  Pro- 
fessor W.  K.  Brooks,  in  his  Report  on  the  Challenger  Stoma- 
topoda,  there  are  about  sixty  species  known  of  adults,  and 
an  equal  or  greater  number  of  larvae,  from  the  tropical, 
sub-tropical,  and  temperate  waters  of  the  Atlantic,  Pacific, 
and  Indian  Oceans.     Some  of  the  species  range  over  the 
whole  of  this  area,   while  others  are   known  from  only 
a  single  restricted  locality,  almost  a  fourth  of  the  species 
having  been  described  from  single  specimens.     They  are 
usually  found   in  very  shallow  water,  only  one  or  two 
species  being  reported  from  depths  like  a  hundred  and 
twenty  fathoms.     *  The  wide  distribution  of  many  of  the 
species  is  undoubtedly  due  to  the  great  length  of  their  larval 
life,  during  which  they  swim  at  the  surface,  and  are  swept 
to  great  distances  by  the  oceanic  currents.'     On  the  other 
hand,  the  adults  are  extremely  active  in  their  movements 
and  retiring  in  their  habits,  most  of  them  being  burrowing 
animals,  from  which  it  results  that  they  may  long  remain 
undiscovered  even  in  localities  where  they  are  abundant. 
Some,  like  SquUla  empusa^   which  hunt  far  from  their 
burrows,  are  often  caught  in  nets  and  trawls,  but '  ol4iers, 
such  as  Lysiosquilla  excavatrix^  are  the  Myrmeleons  of  the 
ocean,  lying  in  wait  for  their  prey,  covered  with  sand,  with 
only  the  tips  of  their  eyes  exposed,  at  the  mouths  of  their 
very  deep  burrows,  to  the  bottoms  of  which  they  dart  at  the 
least  alarm.'     At  a   station  where  they  were  extremely 
numerous,  Professor  Brooks  could  scarcely  capture  one,  till 
he  devised  the  insidious  plan  of  holding  bait  in  one  hand 
and  a  trowel  in  the  other  at  the  mouth  of  the  burrow,  and 
even  so  with  his  best  speed  the  trowel  often  cut  in  two  the 
retreating  quarry. 
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its  inner  edge.  The  pleon  is  depressed  and  wide ;  the  inner 
spine  of  the  ventral  prolongation  from  the  peduncle  of  the 
uropod  is  longer  than  the  outer;  the  telson  is  usually- 
longer  than  wide,  and  it  has  more  than  four  secondary- 
spines  between  the  intermediate  and  submedian  marginals. 
There  are  numerous  species  in  this  genus.  SquiUa 
mantis  received  the  name  which  it  still  bears  from  the 
French  naturalist  Rondelet  in  the  sixteenth  century.  That 
author  warns  his  readers  that  they  will  not  find  any 
account  of  this  species  in  the  older  writers,  such  as  Aristotle 
and  Pliny,  Athenaeus  and  Oppian.  He  chose  the  specific 
name  because  of  the  likeness  which  this  long-armed  marine 
animal  shows  to  the  Mantis  insect,  and  he  explains  that 
the  Mantis  or  'soothsayer,'  also  known  in  the  south  of 
France  as  the  Preguediou  or  praying  insect,  derived  the 
latter  name  from  its  emaciated  devotee-like  figure,  and  the 
former  from  the  childish  superstition  that  if  asked  the  road 
to  Rome  or  to  St.  James  erf  Compostella,  it  would  indicate 
it  by  holding  out  one  or  other  of  its  arms.  He  takes  the 
opportunity  of  observing  that  his  contemporary  Bellon  has 
given  a  very  bad  drawing  of  this  species,  leaving  out  much 
that  should  have  been  put  in,  and  putting  in  much  that 
ought  to  have  been  left  out.  Yet  Rondelet  himself  appears 
to  bestow  upon  the  pleon  several  more  segments  than  it  is 
by  nature  endowed  with.  This  species  is  occasionally 
found  in  British  waters,  but  is  much  more  common  in  the 
Mediterranean,  where  it  is  used  as  an  article  of  food.  It 
attains  a  length  of  seven  inches.  The  membranaceous 
carapace  has  a  longitudinal  central  ridge,  and  on  either 
side  there  are  strong  grooves.  It  narrows  forwards,  and 
in  a  specimen  six  and  a  half  inches  long,  the  carapace,  in- 
cluding the  rostrum  or  movable  frontal  plate,  is  about  an 
inch  and  three  quarters  long.  The  eyes  have  a  peculiar 
hammer-like  appearance,  being  very  wide  on  narrow  stalks. 
The  second  maxillipeds  have  the  terminal  joint  armed  with 
in  all  six  long  teeth  which  can  close  against  pits  in  the 
margin  of  the  strong  preceding  joint.  This  joint  itself  has 
a  minutely  denticulated  border  alongside  of  the  pits,  and 
also  three  movable  spines  near  its  base.    The  outer  margin 
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claws  have  seven  teeth.  This  species,  originally  described 
from  Chili,  has  been  found  also  in  New  Zealand,  a  locality 
to  which  Squilla  nepa,  Latreille,  has  likewise  been  assigned, 
but  of  its  occurrence  there  Mr.  Charles  Chilton  thinks  there 
is  much  doubt.  The  genus  Chlorida^  Eydoux  and  Souleyet, 
1841,  had  a  preoccupied  name,  which  was  changed  into 
Ghloridella  by  Miers  in  1880,  but  Professor  Brooks  thinks 
it  unnecessary  to  separate  it  from  Squilla. 

Squilla  scahricauda^  Lamarck,  is  from  the  Antilles. 
Desmarest's  figures  of  it  (see  Plate  XIII.)  are  designed  to 
show  the  series  of  limbs  as  distinctly  as  possible,  the  small 
first  maxillipeds  being  pulled  back  behind  the  large  second 
pair,  which  would  otherwise  obscure  them.  The  species 
should  probably  be  referred  to  Lysiosquilla^  the  genus  next 
mentioned. 

Lysiosquillaj  Latreille,  1825,  has  the  terminal  joint  of 
the  second  maxillipeds  not  enlarged  at  the  base,  and  armed 
with  more  than  six  spines.     The  pleon  is  depressed,  loosely 
articulated,   and   wide.     The  outer  spine  of  the  ventral 
prolongation  from  the  peduncle  of  the  uropod  is  usually 
longer  than  the  inner.     Between  the  submedian  and  inter- 
mediate marginal  spines  of  the  telson  there  are  no  more 
than  four  secondary  spines,  and  there  is  often  only  one 
spine.     The  species  Goronis  scolopendra^  Latreille,  has  been 
incorporated   in   this   genus,  the  generic  name    Goronis j 
though   earlier,   having   been   preoccupied.      LysiosquiUa 
maculata  (Fabricius)  has  nine  spines  on  the  claw  of  the 
adult  male,  and  seven  or  eight  on  that  of  the  female,  those 
of  the  female  moreover  tending  to  weaker  development, 
although,  it  is  said,  such  '  secondary  structural  differences 
between  the  sexes  are  extremely  rare  among  the  Stoma- 
topoda.'     LysiosquiUa  spinosa  (Wood  Mason)  is  found  at 
various  parts  of  New  Zealand,  and  is  there  the  only  species 
of  the  genus,  according  to  Mr.  Chilton,  who  has  recently 
re-described  it,  with  special  reference  to  the  apparatus  on 
the   first  pleopods  of  the  male.     LysiosquUla  excavatrixj 
Brooks,  has  on  its  claw  fourteen  or  fifteen  short  curved 
pointed  teeth,  besides  the  long  terminal  one.     The  whole 
dorsal  surface,  rostrum  and  telson  included,  is  smooth  and 
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second  niaxillipeds,  where  it  is  held  in  place  by  the  flat 
oval  chelae  which  are  tightly  clasped  over  it.  At  the 
opening  it  stretches  out  as  far  as  it  can  reach  without 
leaving  the  burrow,  and  dropping  the  armful  of  sand  it 
smoothes  it  down  until  it  is  level  with  the  surrounding 
surface.  This  process  is  then  repeated  until  the  burrow 
reaches  a  great  depth,  for  I  have  dug  for  three  or  four  feet 
without  reaching  the  end,  and  all  the  specimens  which  I 
kept  in  confinement  burrowed  to  the  bottom  of  the 
aquarium.  When  the  burrow  is  finished  the  animal 
spends  most  of  its  time  near  the  top,  and  as  the  semi- 
circular exopodites  of  the  abdominal  appendages  complete 
the  outline  formed  by  ttie  convex  dorsal  surface,  it  com- 
pletely fills  the  circular  tube,  into  which  the  constantly 
vibrating  scoop-like  abdominal  appendages  carry  a  con- 
tinuous current  of  water,  which  escapes  through  the  loose 
sand.' 

Pseudosquilla^  Dana,  1852,  has  a  name  originally  coined 
but  not  published  by  Guerin. 

In  this  genus  the  terminal  joint  of  the  second  maxil- 
lipeds  is  without  basal  enlargement  and  with  few  marginal 
spines  or  none ;  the  pleon  is  smooth,  convex,  and  narrow ; 
the  terminal  joint  of  the  first  pleopods  of  the  male  im- 
perfectly divided  by  a  marginal  notch  into  an  inner  and 
outer  lobe ;  the  telson  has  the  submedian  spines  long  and 
tipped  with  movable  spinules,  and  usually  it  has  a  single 
secondary  spinule,  but  sometimes  two,  three,  or  four  such 
spinules  between  the  submedians  and  intermediates. 
Fseudosquilla  dliata,  Miers,  a  species  found  alike  at  Hono- 
lulu and  in  the  West  Indies,  is  of  a  bright  cherry  red 
colour. 

Gonodactylus^  Latreille,  1825,  has  the  terminal  joint  of 
the  second  maxillipeds  enlarged  at  the  base,  and  without 
marginal  spines;  the  pleon  narrow,  convex,  thick;  the 
primary  marginal  spines  of  the  telson  very  large,  with  one 
or  two  secondary  spines  between  the  submedians  and 
intermediates. 

Gonodactylus  falcatus  (PorskSl),  according  to  Koss- 
mann,  must  supersede  the  better  known  name  Oonodac-^ 
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long  spines  symmetrically  arranged,  while  the  preceding 
segment,  which  in  the  other  species  has  some  rather 
inconspicuous  carinse,  here  has  about  fifty-six  long  cylin- 
drical spines,  '  each  of  which  ends  in  a  blunt  rounded  tip 
with  a  perforation  from  which  a  soft  tubular  fleshy  process 
protrudes.' 

Lepiosquilla^  Miers,  1880,  is  defined  as  having  the 
*  ophthalmic  segment  greatly  elongated ;  rostrum  not 
reaching  beyond  half  the  length  of  this  segment,'  and  to 
it  is  assigned  the  single  species  Leptosquilla  Schmeltzii 
(A.  Milne-Edwards),  from  the  Samoa  Islands. 

For  a  history  of  the  development  of  the  Stomatopoda 
the  foundation  was  laid  by  Dr.  Claus  in  1871.  Many 
additions  have  been  made  and  much  precision  given  to 
the  knowledge  of  this  subject  by  the  researches  of  Pro- 
fessor Brooks.  The  transparent  pelagic  larvae  are  fre- 
quently captured,  and  in  consequence  of  their  glass-like 
clearness  the  individual  organisms  can  be  easily  studied, 
but  there  are  special  difficulties  connected  with  tracing 
the  series  of  changes  which  they  pass  through  between 
the  egg  and  the  adult  condition.  Unlike  most  Malaco- 
straca,  the  SquillidaB  do  not  carry  their  eggs  about  with 
them,  but  deposit  them  in  their  deep  burrows,  there  to  be 
aerated  by  the  currents  of  water  which  the  pleopods  of  the 
parent  maintain.  Hence  the  hatohing  of  eggs  in  an 
aquarium  has  not  yet  been  brought  about.  The  older 
larvae  are  hardy,  but  seldom  found  near  the  shore.  The 
younger  larvae  can  be  found  near  the  shore,  but  seldom 
moult  in  confinement.  The  life-history  has,  therefore,  to 
be  traced  by  a  comparison  of  numerous  forms  collected 
from  the  open  sea,  and  here  there  is  a  twofold  risk,  of 
uniting  the  larvae  of  quite  distinct  animals  as  stages  in 
the  life-history  of  a  single  species,  and  of  disuniting  the 
larval  stages  of  a  single  species  as  though  they  belonged 
to  distinct  species  or  even  distinct  genera.  In  this  laby- 
rinth the  explorer  has  to  be  guided  in  part  by  geneml 
resemblances,  but  more  especially  by  comparative  measure- 
ments. Professor  Brooks,  having  obtained  a  number  of 
specimens  which  by  general  resemblance  seemed  to  make 
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Alima  is  the  larva  of  .     .     .  Squilla. 

Alimericlithus Squilla  (JJhloridella  group). 

Lysioerichthtis  (short-spined)  LysiosquiUa. 

Lysioerichthus  (long-spined)  •  Lysiosquilla 

(Goronis  group). 

Erichthalima Coronida, 

Pseuderichthtis    ,     •     •     .     •  Psevdosquilla. 

Gonerichthics Gonodactylus. 

An  unknown  form  ....  Protosquilla. 

In  support  of  this  affiliation  Brooks  says,  '  Faxon  has 
reared  a  Squilla  empusa  from  an  Alima  larva.  The  Chal- 
lenger collections  show  that  the  larva  of  Lysiosquilla  macu" 
lata  is  one  of  the  short-spined  Lysioerichthi ;  I  have  reared 
Lysiosquilla  (Goronis)  excavatrix^  one  of  the  more  primitive 
Lysiosquillce^  from  a  long-spined  Lysioerichthus.  Claus  has 
figured  a  series  which  shows  beyond  question  that  at  least 
one  species  of  Pseuderichthus  becomes  a  Psevdosquilla,  and 
the  Challenger  collections  furnish  equally  good  proof  that 
the  Chiragra  group  of  Gonodadyli  come  from  Gonenchthus 
larva3,  and  I  therefore  believe  that  we  may  very  Bafely 
assume  that  all  the  Lysioerichthus  larvaB  are  young  Lysio- 
squillcBj  all  the  Alima  larvae  young  Squillce^  Alimerichthus 
one  of  the  lower  Squilloe  or  Chloridellce,  all  the  Gonerichthi 
young  Gonodactyli,  Erichthalima  very  probably  a  young 
Coovnida,  and  all  the  Pseuderichthi  very  probably  young 
Pseudosquillce*^ 


1 


i 


i 


294  A  HISTORY  OF  RECENT  CRUSTACEA 

are  no  chelate  limbs  to  which  the  terms  chelipeds  or  gnatho- 
pods  would  be  applicable. 

The  adult  males  are  very  strikingly  distinguished  from 
the  females  in  more  than  one  particular.  Thus,  the  females 
have  the  lower  antennae  of  insignificant  size,  while  in  the 
males  they  are  developed  to  a  great  length,  though  they 
are  not  always  very  apparent,  as  they  are  often  securely 
tucked  away  along  the  sides  of  the  body,  an  arrangement 
which  seems  to  imply  that  they  are  of  exceptional  value,  and 
possibly  also  only  of  exceptional  use.  Again,  the  females 
never  have  pleopods,  while  the  males  have  them,  except  in  a 
single  genus,  throughout  six  of  the  eight  families.  More- 
over, in  all  the  families  but  one  the  males  have  well- 
developed  exopods  or  swimming-branches  attached  to  all 
the  first  four  pairs  of  peraeopods,  whereas  the  females  never 
have  them  on  more  than  three  pairs,  and  sometimes  only  on 
one  or  two.  These  disparities  are  connected  with  the  habits 
of  the  animals.  For  at  night-time  it  is  found  that  the  sur- 
face-net in  suitable  localities  will  secure  the  males  of  certain 
species  in  abundance,  not  intermingled  with  any  females. 
The  latter  sex,  on  the  other  hand,  is  generally  found  to 
preponderate  when  their  settlements  in  the  sand  and 
mud  are  invaded.  The  females  are  evidently  of  a  less 
roving  disposition  than  their  mates.  Yet  their  movements 
are  not  destitute  of  considerable  liveliness  and  energy.  To 
compensate  them,  too,  for  their  inferior  swimming  appara- 
tus, they  very  commonly  have  the  carapace  ornamented 
with  various  spines  and  tubercles,  which  may  be  supposed 
to  form  a  sort  of  defensive  armour  against  some  of  their 
foes.  The  more  active  males,  on  the  contrary,  seem  to 
find  their  advantage  in  having  the  carapace  smooth.  To 
the  student  this  last  distinction  is  not  a  little  embarrassing, 
for  much  smaller  differences  than  those  which  here  mark 
the  external  appearance  of  the  two  sexes  have  frequently 
been  allowed  specific  value. 

The  upper  antennae  of  the  Cumacea  are  always  small, 
with  two  diminutive  flagella,  of  which  one  is  sometimes 
evanescent.  The  upper  lip  is  a  single  lobe  between  the 
bases  of  the  lower  antennae.     The  lower  lip  forms  two 
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lobes  with  finely  ciliated  edges.    Between  the  lips  the  hard 
and  strong  mandibles  make  their  dentate  cutting  edges  ii 

meet.  They  have  no  '  palp.'  The  left  mandible,  and  rarely 
also  the  right,  has  a  secondary  plate  on  the  inner  side. 
The  molar  tubercle  is  generally  a  long  and  strong  process 
at  right  angles  to  the  body  of  the  mandible,  with  a  denti- 
culate crown ;  but  in  one  family,  the  Campy laspidaD,  the 
process  is  thin  and  stiliform.  Between  the  cutting  edge 
and  the  molar  there  is  usually  a  row  of  spines.  It  is, 
however,  distinctive  of  one  family,  the  Leuconidae,  that  this 
spine-row  is  absent,  being  represented  only  by  a  couple  of 
setae.  The  first  maxillae  may  be  roughly  described  as  con- 
sisting of  an  inner  and  outer  plate,  each  tipped  with  spines,  t 
and  of  a  backward  directed  '  palp.'  The  inner  plate  is  an  ' 
expansion  of  the  first  joint,  and  the  outer  plate  an  expan- 
sion of  the  third,  the  small  second  joint  between  them 
being  very  little  conspicuous.  Close  tx)  the  base  of  the 
outer  plate  on  its  outer  side  is  placed  the  '  palp,'  which 
may  be  the  fourth  joint  of  the  endopod  turned  back  to  serve 
a  particular  purpose.  It  is  very  movably  articulated,  and 
ends  in  one  or  two  long  setae.  Its  function  is  reasonably 
supposed  to  be  that  of  clearing  the  branchial  sacs  from  any  *] 
obstructive  particles  which  might  be  brought  in  along  with 
the  water  introduced  by  the  action  of  the  breathing  ap- 
paratus. In  the  genus  Pa/ralamprops,  however,  this  ser- 
vice must  be  dispensed  with,  for  there  the  *  palp  '  does  not 
exist. 

The  second  maxillae  are  analysed  by  Hansen  into  four 
joints,  of  which  the  second  is  very  large,  having  a  row  of 
setae  on  the  inner  margin  and  a  small  terminal  plate  tipped 
with  setae.  The  third  and  fourth  joints  have  also  each  a 
similar  small  terminal  plate,  and  to  the  outer  rim  of  the 
third  joint  is  attached  a  thin  plate  with  curved  margin, 
which  is  explained  to  be  morphologically  a  weaker  develop- 
ment of  the  fan  as  it  occurs  in  the  Mysidae. 

Upon  the  next  pair  of  appendages,  the  first  maxilli- 
peds,  the  interest  of  the  Cumacean  group  is  above  all  con- 
centrated, for  these  present  features  that  are  unique  among 
the  Crustacea.     The  endopod  or  limb-like  portion  of  the 
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maxilliped  is  not  of  exceptional  stracture.  The  second 
joint  is  large,  usually  with  a  terminal  plate  having 
coupling  hooks  on  its  inner  margin.  The  seventh  joint  is 
wanting,  and  in  the  genus  Campylaspis  the  fifth  and  sixth 
also,  the  fourth  joint  being  rudimentary  and  terminal,  and 
the  second  joint  in  this  case  not  carrying  an  apical  plate. 
All  the  known  forms,  however,  agree  in  having  in  con- 
nection with  the  first  maxillipeds  a  remarkable  respiratory 
apparatus.  The  hinder  part  of  this,  being  certainly  at- 
tached to  the  first  joint,  no  doubt  represents  the  epipod, 
while  the  front  part,  though  coalesced  with  the  hinder 
part,  may  in  reality  be  derived  from  the  second  joint,  and 
in  that  case  it  will,  as  Sars  supposes,  represent  the  exopod. 
This  latter  opinion  is  sometimes  contested,  but,  however 
that  may  be,  it  is  to  Sars  that  belongs  the  honour  of  having 
first  clearly  made  known  the  manner  of  action  of  these 
structures,  as  well  as  of  having  beautifully  delineated  the 
intricate  forms  which  some  of  them  assume.  The  epipod 
directed  backwards  into  the  branchial  cavity  finds  many 
parallels,  as  in  the  Mysidae,  where  likewise  its  oscillations  con- 
tribute to  maintain  a  steadily  renewed  flowing  in  of  water. 
But  in  the  Cumacea  the  epipod  is  usually  furnished  with 
branchial  sacs,  sometimes  in  large  numbers  and  spirally 
arranged.  To  this  there  is  nothing  properly  parallel  in  these 
appendages  elsewhere.  The  anterior  or  exopodal  portion 
of  the  appai-atus  is  even  more  singular.  The  pair  of  these 
plates  on  the  two  maxillipeds  are  sometimes  firmly  coalesced 
together,  but  in  any  case  they  meet  and  form  a  tube  which 
can  be  projected  in  front  of  the  head  and  again  withdrawn. 
As  long  as  the  anbnal  continues  the  peculiar  twisting 
movements  which  in  life  it  so  frequently  exhibits,  the 
branchial  apparatus  is  completely  motionless.  But  when 
it  is  in  turn  quiescent,  the  transparent  end  of  the  tube  is 
shot  out  under  the  pseudo-rostral  end  of  the  carapace 
between  the  bases  of  the  antennae,  while  the  gill-bearing 
epipodal  plates  are  set  oscillating.  When  the  gill-plates 
move  forward  the  water  is  forcibly  expelled  through  the 
end  of  the  tube.  When  the  plates  move  back,  the  slit* 
like  orifice  of  the  tube  closes  of  itself  through  the  elasti- 
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In  the  young  and  the  males  these  plates  are  rudimen- 
tary and  without  trace  of  setae.  The  inference,  there- 
fore, cannot  be  avoided  that  they  have  to 
do  with  some  maternal  duty.  ^  It  will  be 
found/  Professor  Sars  observes,  '  that  they 
constantly  have  their  place  in  the  front 
part  of  the  marsupium,  and  with  their 
long  setae  work  in  among  the  eggs  and 
embryos  contained  in  it.  Their  function 
can,  therefore,  be  nothing  else  than  to 
bring  about  the  rotation  or  movement  of 
the  eggs  included  in  the  marsupium,  which 
is  very  clearly  observable  in  living  speci- 
mens, and  which  in  the  Mysidae  and  Iso- 
poda  is  brought  about  in  a  somewhat  dif- 
ferent way,  by  a  peculiar  rhythmical 
movement  of  the  plates  themselves  of 
which  the  marsupium  is  composed.' 
iiG.25.—Diastffiuoood-  The  third  maxillipeds  have  a  well- 
m^ciifi^^'of  toSt  developed  exopod  or  swimming-branch, 
[Hansen].  ^\^q  sccond  joiut  to  which  it  is  attached 

being  almost  always  of  very  considerable  size,  and  more 
often  than  not  produced  at  the  outer  apex. 

Of  the  five  pairs  of  trunk-legs  or  peraeopods  the  first  is 
usually  much  elongated.  In  almost  all  cases  the  second 
joint  in  these  limbs  is  the  longest.  It  is  only  rarely  that 
the  terniinal  joint  is  of  the  curved  pattern  found  in  the 
so-called  fingers  of  many  Crustacea.  The  three  hinder 
pairs  might,  it  is  said,  from  the  habits  of  the  animals, 
rather  be  called  digging  than  walking  feet. 

The  pleopods  of  the  male  vary  in  pattern  as  well  as  in 
number.  They  are  only  fully  developed  in  the  adult. 
They  usually  consist  of  a  two-jointed  peduncle,  and  of  this 
the  second  and  principal  joint  carries  on  the  upper  part  of 
its  inner  margin  spines  converted  into  coupling  hooks.  Of 
the  two  branches  the  outer  is  two-jointed,  the  inner  one- 
jointed.  Sometimes  there  is  only  a  one-jointed  outer 
branch,  and  sometimes  in  place  of  well-developed  pleopods 
there  are  mere  rudiments,  or  a  group  of  setae.     In  the 
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lateral  angles  of  the  carapace  close  it  in  only  at  the  sides 
and  not  in  front. 

The  marQupium  of  the  female  is  formed  by  the  splitting 
of  the  ventral  wall  of  the  segments  which  carry  the  third 
maxillipeds  and  the  first  three  pairs  of  peraeopods,  the 
upper  lamina  separating  the  pouch  from  the  general  body- 
cavity.  Only  in  the  aberrant  Isopod  genus  Gnathia 
(wrongly  called  Ancevs)  has  any  correspondent  arrange-  i 

ment  for  the  marsupium  been  observed,  although  there  the 
ventral  wall  serves  the  purpose  without  being  split  into 
two  laminae. 

The  body  contains  «n  oval  or  spindle-shaped  heart,  ex- 
tending from  about  the  middle  of  the  carapace  back 
through  two  or  three  of  the  free  segments.  It  has  one 
pair  of  lateral  venous  openings.  At  the  sides  of  it  are  two 
elongate  organs  with  some  excretory  function.  The  liver- 
tubes  are  usually  three  pairs,  but  there  is  only  a  single 
pair  in  the  family  CampylaspidaB.  The  nervous  system 
comprises  the  supraoesophageal  ganglion  or  brain,  and 
sixteen  ganglia,  of  which  the  first  three  in  close  contiguity 
innervate  the  parts  of  the  mouth.  The  next  seven  belong 
to  the  trunk  and  are  connected  by  rather  long  double 
commissures.  The  remaining  six,  pertaining  to  the  pleon, 
are  weakly  developed,  and  their  connecting  commissures 
are  very  long  and  slender. 

It  is  a  rather  singular  circumstance  that  the  telson  is 
large  and  conspicuous  only  in  two  out  of  the  eight  families. 
In  one  other  family  it  is  distinct,  but  small  and  without 
spines.  In  the  remaining  five  families  it  is  entirely  want- 
ing, except  so  far  as  the  ventral  opening  may  vouch  for  its 
existence,  and  a  slight  prolongation  of  the  sixth  pleon- 
segment  may  suggest  that  it  is  not  wholly  lost  but 
coalesced. 

Of  the  characters  given  the  combination  of  a  very  few 
will  suffice  to  distinguish  the  Cumacea  from  all  other 
Edriophthalma. 
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produced ;  the  uropods  with  the  peduncle  elongate, 
and  the  inner  branch  generally  two-jointed. 

Cyclaspis,  Sars,  1865,  agrees  with  the  above  characters 
of  Guma,  except  that  the  carapace  is  swollen, 
almost  globular,  the  eye  is  not  always  present, 
the  peduncle  of  the  uropods  is  not  greatly  elon- 
gate, and  the  inner  branch  is  one-jointed. 

Iphinoe,  Spence  Bate,  1856,  has  the  body  slender,  com- 
pressed, five  segments  of  the  trunk  distinct 
behind  the  carapace  ;  the  eye  distinct ;  the  second 
joint  of  the  third  maxillipeds  produced ;  the  second 
joint  of  the  inner  branch  of  the  uropods  elongate. 

Cumopsis,  Sars,  1879,  has  five  segments  of  the  trunk 
distinct  behind  the  carapace ;  the  eye  well  de- 
veloped; the  second  joint  of  the  third  maxilli- 
peds not  produced.  The  second  and  third  pairs 
of  peraeopods  have  one-jointed  setiferous  exopods. 

Stephanomma,  Sars,  1871,  is  uniquely  devoid  of  the 
frontal  bifurcating  suture ;  it  has  five  segments  of 
the  trunk  distinct  behind  the  carapace.  The  eye 
(in  the  type  species,  Stephanomma  Goesii^  Sars) 
forms  a  coronet  or  circlet  of  eleven  ocelli. 

Of  the  genera  thus  briefly  distinguished,  Cuma,  'a 
wave,'  has  given  its  name  to  the  whole  sub-order,  although 
not  in  fact  the  earliest  named  genus  in  it.  Guma  scor^ 
pioides  (Montagu,  1804)  is  a  British  species.  The  cara- 
pace is  strong  and  strongly  ridged  longitudinally.  The 
inner  branch  of  the  uropods  is  two-jointed.  In  Bell's 
'  History  of  the  British  Crustacea '  a  lamentable  confasion 
is  made.  It  quotes  in  full  Goodsir's  descriptions  of  his 
own  Guma  Edwardsii  and  Milne-Edwards'  Guma  Audouinii^ 
but,  as  Sars  has  pointed  out,  the  figures  copied  under  the 
heading  Guma  Audouinii  belong  to  Guma  Edwardsii,  and 
vice  versd.  As  a  matter  of  fact  Goodsir's  Guw^a  Edwa/rdsii 
is  a  synonym  of  Guma  scorpioides  (Montagu).  Bodotria 
a/renosay  Goodsir,  is,  I  think,  a  distinct  species  of  Guma, 
separated  from  the  other  four  species  of  that  genus  by 
having  the   inner   branch   of  the  uropod  single-jointed. 
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second  pair  of  peraeopods  spinose,  with  the  third  joint  not 
defined ;  the  fourth  pair  in  the  female  without  any  rudi- 
ment of  the  exopods.  Vauntlwmpsonia  cristata,  Spence 
Bate,  is  British.  The  only  other  species,  Vaunthompsonia 
meridionalis,  Sars,  is  from  Kerguelen.  Vaunthompsonia 
anomalay  Sars,  is  supposed  by  its  author  to  represent  in 
all  probability  another  distinct  genus. 

Leptocuma,  Sars,  1873,  has  the  body  elongate  and 
much  compressed,  the  eye  indistinct,  the  third  joint  in  the 
second  perseopods  defined,  and  the  fourth  per^pods  in 
the  female  with  rudimentary  exopods.  The  single  species 
is  Leptocuma  KinLergii^  Sars,  taken  off  the  mouth  of  the 
Rio  de  la  Plata. 

Heteroeuma,  Miers,  1879,  has  the  eye  well  developed, 
and  the  second  joint  of  the  third  maxillipeds  produced. 
It  has  the  single  species  Heterocmna  Sarsiij  Miers,  with  a 
variety,  granulata. 

Family  3. — Leuconidce, 

The  form  is  generally  slender  with  elongate  pleon.  The 
eye  is  wanting.  The  first  antennas  have  one  of  the  flagella 
small,  one-jointed.  The  anterior  branch  of  the  mandibles 
is  without  the  usual  series  of  spines,  the  molar  tubercle 
is  massive.  The  '  palp '  of  the  first  maxilte  has  a  single 
terminal  seta.  The  epipod  of  the  first  maxillipeds  has  few, 
finger-like  branchial  sacs.  The  third  maxillipeds  are 
rather  short,  with  some  strong  setaB  on  the  outer  margin. 
The  first  three  pairs  of  peraeopods  in  the  female  and  the 
first  four  in  the  male  have  well-developed  swimming- 
branches.  The  second  pair  of  peraeopods  are  only  six- 
jointed.  There  are  only  two  pairs  of  pleopods  in  the  male. 
The  inner  branch  of  the  uropods  is  two-jointed,  spinose, 
the  outer  being  setose.     The  telson  is  wanting. 

The  family  contains  three  genera. 

Leucon^  Kr5yer,  1846,  has  the  body  slender,  the  pseudo- 
rostral  projection  distinctly  prominent,  and  the 
first  antennas  not  geniculate.  There  are  eleven 
species  known,  of  which  the  oldest  Leucon  rumca^ 
Kroyer,  has  been  recorded  from  British  waters. 
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!  inner  branch  of  the  uropods  is  one-jointed.     The  telson  is 

wanting. 

i  The  single  genus,  Gampylaspis,  Sars,   1865,  is  well 

marked  by  the  enormous  development  of  the  carapace, 
which  usually  bulges  backward  over  some  of  the  free 
segments  of  the  trunk.  Sars  has  found  in  this  genus  the 
liver  consisting  of  only  a  single  pair  of  caecal  tubes  instead 

W  of  three   pairs.     Thirteen   species  have   been  described, 

eleven  of  them  by  Sars  himself,  the  other  two  being 
ruMcunda  (Lilljeborg)  and  carinata,  Hansen.  Gampylaspis 
costata,  Sars,  has  been  recorded  from  the  Clyde  by  Mr. 
Thomas  Scott,  F.L.S. 

Family  6. — Pseudocumidce. 

The  first  antennsB  have  oue  of  the  flagella  rudimentary. 
The  flagellum  of  the  second  antennae  is  composed  of  rather 
long  slender  joints.  The  anterior  branch  of  the  mandibles 
has  few  spines.  The  epipod  of  the  first  maxillipeds  has 
only  slight  traces  of  branchial  sacs.  The  first  two  pairs 
of  peraeopods  in  the  female  and  the  first  four  in  the  male 
have  well-developed  swimming-branches.  The  male  has 
but  a  single  pair  of  well-developed  pleopods.  The  inner 
branch  of  the  uropods  is  one-jointed.  The  telson  is  dis- 
tinct, but  very  small,  and  unarmed. 
The  family  contains  twq  genera. 

Pseudociimaj  Sars,  1865,  has  an  eye;  there  are  two- 
jointed  rudimentary  exopods  on  the  third  and  fourth  pairs 
I  of  peraeopods  in  the  female,  and  in  the  male  rudimentary 

pleopods  on  the  second  segment  of  the  pleon,  and  plumose 
,  setae  in  place  of  pleopods  on  the  third,  fourth,  and  fifth 

I  segments.     Fsevdocuma  longicotmis  (Spence  Bate)  is  an 

!  abundant  British  species,  often  spoken  of  as  Pseudocuma 

j  cercaHa  (van  Beneden),  but  Bate's  name  is  the  older.     In 

speaking  of  the  species  as  British,  it  will  be  understood 
that  there  is  no  intention  to  exclude  any  number  of  other 
localities.  Pseudocuma  ciliata,  Sars,  is  the  only  other 
species  in  the  genus,  and  this  it  would  be  better  to  call 
ciUatus^  since,  if  the  gender  of  the  generic  name  is 
attended  to,  it  would  rather  become  ciliafum  than  ciliata. 
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For  Sars's  Petalomera,  1882,  ani  Petalopus,  1865,  both 
preoccupied,  I  propose  Petahsarsia.  It  has  no  eye.  The 
last  segment  of  the  trunk  is  firmly  united  to  the  preceding. 
The  first  peraeopods  are  devoid  of  the  seventh  joint  and 
have  the  so-called  merus  or  fourth  joint  like  a  petal  or 
leaf,  an  expansion  which  is  unique.  There  are  no  rudi- 
mentary exopods  on  the  third  and  fourth  pleopods  of  the 
female,  nor  rudimentary  pleopods  on  the  second  to  the  fifth 
pleon-segments  of  the  male.  The  single  species  is  Petolo- 
sarsia  decllvis^  Sars,  from  the  Lofoden  Islands  and  Spitz- 
bergen.     It  has  been  recently  taken  in  the  Firth  of  Forth. 

StraucMa,  Czerniavsky,  1869,  is  described  as  having 
exopods  on  the  second  and  third  peraeopods  in  the  female, 
and  none  on  the  first,  which  would  require  for  it  the 
institution  of  a  separate  family,  StrauchidaB.  But  pro- 
bablv  allowance  should  be  made  for  some  mistake  in  the 
description,  as  the  single  specimen  of  the  single  species, 
Strauchia  iaiiHca^  Czerniavsky,  is  said  to  be  about  a 
twenty-fifth  of  an  inch  long !  A  small  distinct  telson  is 
attributed  to  it,  which  rather  points  to  its  position  among 
the  Pseudocumidae,  but  this  species  from  the  Black  Sea  is 
at  present  involved  in  obscurity. 

Family  7. — Lamp^opidce* 

The  first  antennae  have  both  flagella  well  developed 
and  nearly  equal.  The  flagellum  of  the  second  antennae 
in  the  male  is  composed  of  many  short  joints.  The  epipod 
of  the  first  raaxillipeds  has  few  finger-shaped  branchial 
sacs.  The  first  two  pairs  or  only  the  first  pair  of  peraeo- 
pods in  the  female  and  the  first  four  pairs  in  the  male 
have  well-developed  swimming-branches.  In  the  male 
there  are  three  pairs  of  pleopods  or  none.  The  branches 
of  the  uropods  are  very  slender,  the  inner  three-jointed. 
The  telson  is  distinct,  with  three  or  more  terminal  spines. 

There  are  five  genera. 

Lamp'opSj  Sars,  1863,  meaning  *  bright-eyed,'  has  the 
flagellum  of  the  second  antennae  in  the  male  relatively 
short  and  prehensile ;  the  third  and  fourth  peraeopods  in 
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ISOPODA 


Tribes. 
Chelifera        . 


Families 
r  Apseudidae 
I  Tanaidae 


M 
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Anthuridae 


o  o 


Gnathiidae 
(Dirolanidae    \ 
Corallanidae 
AlcironidaB     .   ^  ^ 

Klabellifera J  Barybrotidae  f  S  & 

^  iEgidse  o 

Cymothoidae  / 
Serolidae 
Sphaeromidae 
\LimnoriidaB 

\  aivitera        .        .        .        .        .        ,  -^  idoteidae 


Asellota 


f  Asellidae 
\  Munnopsidae 

Pbreatoicidea Phreatoicidae 


Epicaridca 


Oniscoidea 


/  Microniscidae 
CyproniscidaB 
Dajidaa 
Cabiropsidae 
Cryptoniscidae 
Entoniscidas 

VBopyridaB 

Ligiidae 

TylidsB 

Helleriidas 

Oniscidae 

ArmadillididaB 


Suborder  2. — Tsopoda, 

The  Isopoda  form  a  vast  and  widely  distributed  army. 
In  contrast  with  the  distinctive  uniformity  of  the  Cumacea, 
they  exhibit  an  extreme  diversity  of  shape.     The  name  was 
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peraeon.  The  six  segments  of  the  pleon  may  be  all 
articulated,  or  some  or  all  of  them  fused  together.  The 
seventh  segment  or  telson  is  scarcely  ever  free,  but  its  in- 
dependent existence  is  indicated  in  the  peculiar  genus 
Phreatoicus,  and  in  one  tribe,  the  Flabellifera,  its  presence 
may  generally  be  inferred  from  the  attachment  of  the 
uropods  high  up  on  the  sides  of  the  terminal  segment, 
while  a  few  of  the  genera,  as  Paranthura,  have  it  distinctly 
articulated. 

A  pair  of  sessile  compound  eyes,  remote  or  contiguous, 
are  usually  present,  but  may  be  entirely  wanting.  Occa- 
sionally they  project  from  the  head,  but  never  on  movable 
foot-stalks. 

The  first  antennae  are  never  very  elongate,  and  rarely 
have  a  secondary  flagellum.  The  second  antennae  very 
seldom  carry  an  exopod,  the  articulated  scale  so  common 
among  the  Macrura.  The  upper  lip  usually  forms  a  plate 
projecting  from  the  top  of  the  oral  aperture  over  the  cutting 
edges  of  the  mandibles,  and  may  have  an  inner  plate  lying 
parallel  to  the  outer.  The  lower  lip  is  bilobed,  or  forms  two 
pairs  of  lobes,  of  which  the  inner  pair  is  much  the  smaller. 
The  mandibles  are  very  variable,  the  dentate  cutting  edge, 
secondary  plate,  spine-row,  molar  tubercle,  and  three-jointed 
*  palp,'  being  sometimes  strongly  developed,  at  others,  some 
or  even  all  of  them  disappearing.  The  first  maxillae  very 
rarely  have  a  backward  directed  '  palp.'  The  second 
maxillae  have  neither  '  palp '  nor  exopod  ;  the  outer  plate 
is  divided,  the  inner  undivided.  The  maxillipeds,  of  which 
the  first  are  in  this  and  the  next  sub-order  the  only  pair, 
often  have  an  epipod  on  the  first  joint.  This  first  joint  as 
a  rule  stands  free  in  each  maxilliped,  the  pair  not  being 
fused  together.  The  plate  developed  from  the  second 
joint  is  provided  with  coupling  spines.  For  the  limbs  of 
the  trunk  it  is  difficult  to  find  any  characters  that  are  at 
all  constant  through  the  sub-order.  Dr.  Boas  in  his  defi- 
nition (1883)  says  that  these  seven  pairs  are  strong  running- 
feet  with  a  spine  at  the  point  of  the  terminal  joint ;  that 
the  basal  joint  is  always  small,  the  second  joint  long,  the 
third  in  the  Tanaidae  smaller  than   those  which  follow, 
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elsewhere  almost  of  the  same  size  as  these.  But  the  ex- 
ceptions to  this  statement  are  exceedingly  numerous. 
Occasionally  the  first  pair  are  opercular ;  often  they  have 
the  form  of  gnathopods,  that  is  to  say.  they  are  prehensile 
instead  of  ambulatory.  Sometimes  they  are  weak  and 
slender,  and  agree  in  character  with  the  three  following 
pairs,  at  others  they  agree  with  only  the  next  two  pairs. 
Rarely  the  last  three  pairs  are  adapted  for  swimming  in- 
stead of  walking.  The  comparative  lengths  of  the  joints 
are  also  subject  to  much  variation,  although  the  second 
joint  is  scarcely  ever  shorter  than  the  first  or  the  third,  the 
seventh  pair  of  legs  in  Phreatoiaus  typiciLS,  Chilton,  and 
the  first  pair  of  the  male  in  one  or  more  species  of  Munna, 
offering  perhaps  rare  exceptions.  Marsupial  plates  are  de- 
veloped in  the  females  in  varying  number.  The  pedun- 
cles of  the  pleopods  often  carry  coupling  spines.  The  two 
first  pairs  of  the  pleopods  are  often  modified  in  the  male 
as  sexual  organs.  Usually  the  inner  branch  in  some  of 
the  pairs  is  branchial.  All  the  pairs  are  sometimes  want- 
ing. The  uropods  vary  greatly  both  as  to  shape,  function, 
and  their  position  on  the  sixth  segment.  The  liver  is  said 
to  consist  of  four  or  six  backward-directed  tubes.  The 
heart  is  generally  but  not  always  elongate,  and  usually  in 
part  situated  in  the  pleon.  The  ovaries  and  testes  are  with- 
out a  median  section.  The  young  usually  quit  the  brood- 
pouch  with  the  last  peraeopods  still  undeveloped. 

While  in  the  Cumacea  the  pleon  is  in  general  very 
considerably  narrower  than  the  trunk,  in  the  Isopoda  this 
is  only  rarely  the  case,  and  sometimes  the  pleon  even  ex- 
ceeds the  trunk  in  breadth. 

Befiniiicn  of  Ihe  Suh-order  Isopoda, 

The  c6phalon  or  carapace  with  rare  exceptions  leaves 
free  seven  segments  of  the  trunk.  There  are  no  branchial 
sacs  in  connection  with  the  first  maxillipeds,  although  these 
occasionally  assist  the  respiration.  Usually  some  of  the 
pleopods  have  a  branchial  character.  None  of  the  last  five 
pairs  of  trunk-limbs   have   natatory   exopods.     The  first 
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three  and  generally  the  first  five  segments  of  the  pleoa  are 
short,  whether  fused  or  articulated  ;  the  sixth  comprising 
the  telson  is  usually  the  largest,  and  its  appendages  con- 
stitute the  only  pair  of  uropods.  The  pleopods  when 
present  are  almost  always  closely  overlapping. 

Instead  of  being  contented  with  the  single  genus 
Oniscus^  as  in  the  first  edition  of  Linnaeus's  '  System  of 
Nature,'  the  Isopoda  now  occupy  seven  tribes,  several  of 
which  are  of  great  extent.  These  are  named  respectively 
Chelifera,  Flabellifera,  Valvifera,  Asellota,  Phreatoicidea, 
Epicaridea,  and  Oniscoidea. 

IVihe  1. — Chelifera. 

This  first  tribe,  the  '  claw-bearing '  Isopods,  is  a  com- 
paratively small  one,  but  it  has  many  peculiarities  and  is 
controversially  interesting.  It  has  to  do  with  narrow, 
subdepressed,  or  subcylindrical  animals,  in  which  the  head 
is  united  with  the  first  or  even  the  first  and  second  seg- 
ments of  the  peraeon.  The  segments  of  the  pleon  are 
sometimes  fused  together,  and  in  that  case  the  pleopods 
are  wanting.  Otherwise  these  appendages  are  generally 
present,  and  consist  of  a  two-jointed  stem  and  two  un- 
jointed  branches,  but  differing  from  those  of  the  Isopoda 
in  general  in  being  swimming  rather  than  branchial 
organs.  In  this  tribe  respiration  is  carried  on  by  means 
of  a  branchial  chamber  situated  under  the  sides  of  the 
carapace  to  the  rear.  The  first  maxillae  have  a  backward- 
directed  *  palp '  similar  to  that  described  in  the  Cumacea, 
and  no  doubt  fulfilling  the  same  function  of  cleansing  the 
branchial  chamber  from  obstructions.  It  is  supposed  to 
be  a  part  of  the  endopod  turned  backwards.  The  maxilli- 
peds  have  also  a  remarkable  structure  directed  backward 
into  the  branchial  chamber.  This  by  its  attachment  to 
the  first  joint  is  recognised  as  the  epipod.  By  its  rhyth- 
mical movement  to  and  fro  within  the  cavity  it  maintains 
a  constant  influx  of  water  for  the  oxygenation  of  the 
animal's  blood.  In  evident  connection  with  this  respira- 
tory process  in  the  front  part  of  the  body  is  the  circum- 
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flattened  spines  being  of  use  for  specific  distinctions.  One 
or  both  of  the  pairs  have  usually  small  two-jointed  exopods. 
The  peraeopods  are  slender,  with  many  setae  and  spines. 
The  pleopods  have  two  long  setiferous  branches,  and  the 
uropods  two  that  are  many-jointed  and  filiform,  the  inner 
elongate. 

The  small  exopods  above  mentioned,  when  seen  only 
in  cabinet  specimens,  might  be  considered  rudimentary  or 
of  little  importance.  But  this  would  not  be  a  right  way 
of  regarding  them.  The  branchial  chamber  has  two  little 
openings,  one  for  the  entrance,  the  other  for  the  exit  of 
the  water  used  in  breathing.  In  front  of  the  latter  of 
these  orifices  in  the  living  animal,  M.  Yves  Delage  points 
out  that  the  exopods  of  the  first  gnathopods  with  their 
terminal  setae  vibrate  so  rapidly  that  the  machinery  can 
with  difficulty  be  seen,  while  those  of  the  second  gnatho- 
pods behave  in  the  same  manner  in  front  of  the  entrance 
apertures.  By  this  contrivance  a  lively  current  of  wat«r 
is  introduced  to  the  branchial  chamber,  and,  when  its 
virtue  has  been  exhausted,  the  parting  guest  is  speeded  to 
a  convenient  distance.  When  there  is  only  one  pair  of 
exopods,  it  is  those  at  the  gate  of  egress  which  remain, 
and  it  is  no  doubt  of  less  importance  that  the  entering 
current  should  be  rapid  than  that  the  used-up  water 
should  be  effectively  dismissed. 

Five  genera  are  at  present  assigned  to  this  family. 
The  ocular  lobes  are  not  movable,  as  they  were  at  one 
time  supposed  to  be. 

Apseudes^  Leach,  1814,  has  six  segments  of  the  trunk 
free,  a  well-developed  scale  on  the  second  antennae,  a  well- 
developed  '  palp '  on  the  mandibles,  exopods  on  both  pairs 
of  gnathopods,  and  five  pairs  of  pleopods,  with  both 
branches  usually  one-jointed. 

Pa/rapsevdes,  Sars,  1880,  has  six  segments  of  the  trunk 
free,  the  antennal  scale  rudimentary,  the  mandibular 
*  palp '  very  small,  exopods  on  both  pairs  of  gnathopods, 
and  only  four  pairs  of  pleopods,  which  have  one  of  the 
branches  two-jointed.  The  single  species  is  Parapaeudes 
latifrons  (Grube)  from  the  Mediterranean,     It  was  at  one 
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appearance  of  the  first  gnathopods,  especially  in  the  male, 
in  which  sex  the  huge  hand  is  set  on  at  right  angles  to 
the  preceding  handle-like  joint.  Like  Sphyrapus  tvdes,  of 
the  same  authors,  it  has  been  taken  off  the  west  of  Ireland. 
From  the  latter  species  it  is  distinguished  by  the  great 
extension  of  the  lateral  processes  on  the  second  segment 
of  the  pleon. 

In  both  of  these  species  there  are  exopods  on  both 
pairs  of  gnathopods,  but,  according  to  Sars,  they  are  absent 
from  the  second  pair  in  his  species,  anomalus  and  serratus. 

Family  2. — Tanaidce. 

The  body  is  nearly  parallel-sided,  the  carapace  being 
truncate  in  front  or  with  a  minute  rostrum,  with  or  without 
ocular  lobes  and  eyes.  The  peraBon  and  pleon  are  without 
spiny  armature.  The  pleon  is  seldom  narrower  and  some- 
times broader  than  the  peraeon.  The  first  antennae  are 
contiguous,  with  a  single  flagellum,  which  is  rudimentary 
or  sometimes  wanting  or  rarely  well  developed  in  the 
female,  but  multiarticulate  in  the  male.  The  second 
antennae  are  smaller  than  the  first  and  below  them,  with- 
out scale,  and  with  the  flagellum  rudimentary  or  rarely 
well  developed.  The  mandibles  have  no  '  palp.'  The  first 
maxillae  have  one  incisive  lobe  and  a  one-jointed  'palp' 
usually  ending  in  two  setae.  The  second  maxillae  form 
minute  rudimentary  unarmed  lobules.  The  maxillipeds 
are  fused  at  the  base,  and  usually  have  a  narrow  falci- 
form epipod.  The  masticatory  organs  are,  however,  often 
evanescent  in  the  adult  male.  The  gnathopods  are  with- 
out exopods.  In  the  first  pair  the  second  joint  is  large 
and  tumid,  and  in  the  adult  male  the  sixth  joint  or  hand 
becomes  so  much  developed  that  it  seems  to  crowd  the 
mouth-organs  out  of  existence.  The  second  gnathopods 
are  ambulatory  like  the  following  limbs.  The  pleopods 
have  two  short  setiferous  branches,  or  are  rarely  absent. 
The  uropods  are  either  simple  or  furnished  with  two  fila- 
ments, of  which  the  outer  is  always  short,  having  one,  two, 
or  at  most  three,  joints. 
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base,  a  single  central  plate  issuing  between  the  'palps' 
from  the  fased  second  joints.  The  marsupium  is  like  that 
in  Tanais.  There  are  five  pairs  of  pleopods  in  the  male, 
and  five  or  none  in  the  female.  The  uropods  have  both 
branches  two-jointed. 

Typhlotanais,  Sars,  1880,  is  without  eyes  or  ocular 
lobes.  The  mandibles  have  a  thick  cylindrical  molar  in  the 
female.  In  the  male  the  mouth-organs  disappear  as  in 
Paratanais.  The  marsupium  has  the  usual  four  pairs  of 
plates.  There  are  five  pairs  of  pleopods  in  both  sexes. 
Both  branches  of  the  uropods  are  two-jointed,  or  one  or. 
other  of  them  may  be  one-jointed. 

Leptognathia,  Sars,  1880,  has  no  eyes  or  ocular  lobes. 
The  mandibles  are  weak,  with  a  feeble  pointed  molar  in 
the  female.  The  mouth-organs  of  the  male  and  marsu- 
pium of  the  female  and  the  pleopods  are  as  in  the  preced- 
ing genus.  Of  the  uropods  the  inner  branch  is  two- 
jointed  in  the  female,  three-jointed  in  the  male,  the  outer 
much  smaller,  two-  or  one-jointed,  sometimes  rudimentary. 

Alaotanaisj  Norman  and  Stebbing,  1886,  has  minute 
ocular  lobes,  but  no  eyes.  The  mandibles  are  strong,  with 
large  molar,  at  least  in  the  female,  the  full-grown  male 
being  probably  content  with  the  maxillipeds  for  mouth- 
organs.  The  marsupium  and  pleopods  are  as  in  the  pre- 
ceding genus.  The  first  gnathopods  are  powerful,  espe- 
cially in  the  male,  much  like  those  of  Leptochelia.  Of  the 
uropods  the  inner  branch  is  eight-  or  nine-jointed,  the 
outer  two-jointed. 

Neotanais,  Beddard,  1886,  is  no  doubt  the  same  genus 
as  the  preceding.  Both  were  published  by  the  Zoological 
Society  of  London  in  the  same  year.  The  description  of 
Alaotanais  was  received  Nov.  5,  1884,  read  Dec.  2,  1884, 
and  published  in  October  1886.  Neotanais  was,  I  believe, 
received  and  read  considerably  later,  but  actually  published 
earlier.  Mr.  Beddard  mentions  *  mandibles  with  the  usual 
structure,  with  a  slender  extremity  and. a  stout  molar 
process.*  His  only  specimens  were  males,  but  not  perhaps 
at  the  stage  when  the  mandibles  would  be  lost. 

Bathytanais^  Beddard,  1886,  has  distinct  ocular  lobes. 
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tioned  as  of  special  importance.  For  more  recent  infor- 
mation the  student  should  consult  Sars's  two  papers  on  the 
'Isopoda  Chelifera'  published  in  1880  and  1886,  and  that 
by  Norman  and  Stebbing  on  the  Isopoda  of  the  Lujhtning, 
Poroiipine,  and  Valoroua  Expeditions,  in  the  '  Transac- 
tions of  the  Zoological  Society '  for  the  latter  year.  The 
last-mentioned  paper  enumerates  thirteen  genera  and 
forty-six  species  of  Tanaidae  as  occurring  in  the  North- 
Atlantic  and  Mediterranean,  Typhlotanais  and  Leptognathia 
being  each  credited  with  ten  species  and  Leptochelia  with 
five. 

Tanais  tomeiitosuSj  Kroyer,  1842,  has  been  identified 
with  Tanais  vittatus  (Rathke),  1843.  In  Devonshire 
in  timbers  washed  by  the  tide  it  occurs  in  company 
with  Limnoria  lignorum  and  Ghelura  terebrans.  In 
America  the  same  association  is  reported  of  Tanais  filum^ 
Stimpson,  which  may,  however,  be  a  Leptochelia.  The 
Egyptian  species,  Tanais  I}ulongii  (Audouin),  is  by  Bate 
and  Westwood  enrolled  in  the  fauna  of  Devonshire,  though 
their  only  specimens  came  from  Polperro,  in  Cornwall. 
They  are  with  some  reason  doubtful  about  the  identifica- 
tion, and  the  rediscovery  of  their  species  in  Great  Britain 
is  still  awaited.  They  curiously  include  in  the  synonymy 
the  Tanais  Duhn^ii  of  Thompson  and  of  White,  though 
acknowledging  in  the  text  that  these  Irish  specimens  had 
proved  to  be  mutilated  Amphipods.  They  speak  of  the 
third  peraeopods,  or  fifth  pair  of  trunk  limbs,  in  this 
species  as  carrying  branchial  organs,  which  would  be  a 
peculiarity  of  no  little  importance,  were  it  not  practically 
certain  that  the  supposed  branchiae  were  merely  the  mar- 
supial plates  of  a  female  specimen. 

The  species  which  Bate  arid  Westwood  name  Leptochelia 
Edwardsii  (Kroyer)  should  rather  be  called  Leptochelia 
Savignyi  (Kr5yer),  as  the  earlier  description  belongs  to 
that  name.  Kroyer's  Tanais  Edwardsii  is  the  male  of  the 
same  species.  Leptochelia  algicdla,  Harger,  from  New  Eng- 
land, is,  according  to  Sars,  in  the  female  a  synonym  of  this 
species,  while  in  the  male  it  is  a  synonym  of  LeptocJielia 
dubia  (Kr5yer).     Fritz  Miiller,  and  after  him  Dr.  Dohm, 


328  A  HISTORY  OF  RECENT  CRUSTACEA 

Neotanais)  Icevispinosvs  and  Strongylura  arctophylax,  all 
of  Norman  and  Stebbing,  taken  off*  the  coast  of  Ireland, 
may  be  regarded  as  British.  The  last,  however,  is  not 
very  markedly  distinct  from  the  Norwegian  species, 
Strongylura  ct/lindrata^  Sars.  The  Australian  species, 
Paratanais  linearis^  Haswell,  should  perhaps  be  transferred 
to  Anarthruraj  hitherto  represented  only  by  Ayvarthrura 
simplex^  Sars,  from  Norway. 

There  are  diflSculties  connected  with  the  study  of  the 
Tanaidae,  owing  to  the  differences  that  often  exist  between 
the  two  sexes,  to  the  likenesses  that  sometimes  exist  be- 
tween the  females  of  different  species,  and  to  the  prevailing 
minuteness  of  size,  which  descends  even  to  one-twentieth 
of  an  inch.  That  many  of  the  genera  are  blind  is  readily 
to  be  explained  in  connection  with  their  habit  of  living 
ensconced  in  the  sand.  When  their  little  white  or 
pellucid  bodies  are  discerned  amidst  the  fragments  of 
crystal,  shells,  polyzoa,  foraminifera,  and  spines  of  urchins, 
it  is  seen  that  these  components  of  the  sand  often  exceed  the 
Tanaids  in  size.  It  is  not  unlikely,  therefore,  that  many  of 
the  species  have  been  frequently  overlooked,  and  that  in  the 
future  those  already  known  will  be  discovered  in  many 
fresh  localities,  and  thst  many  fresh  species  will  eventually 
be  brought  to  light. 

There  is  a  still  pending  dispute  whether  the  Tanaidaa 
should  maintain  their  position  among  the  Isopoda  or  be 
transferred  to  the  Amphipoda,  or  be  separated  from  both 
and  raised  to  the  dignity  of  an  independent  sub-order.  Of 
these  plans  the  least  advisable  seems  to  be  that  which 
would  mix  them  up  with  the  Amphipoda,  for  that  enormous 
group  is  at  present  separated  from  all  other  Crustacea  by 
characters  of  the  branchial  organs  and  the  pleon,  i'^.  which 
the  Tanaidae  have  no  share,  while  the  Tanaidae,  on  their 
side,  have  characters  of  the  mouth-organs  foreign  to  all 
the  Amphipoda.  The  form  and  position  of  the  heart, 
extending  in  the  Tanaidae  from  the  first  to  the  last  segment 
of  the  peraeon,  very  nearly  as  in  the  Amphipod  Gorophium^ 
and  the  other  resemblances  in  the  circulatory  apparatus  of 
the  two  groups,  pointed  out  by  M.  Yves  Delage,  afford  the 
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CHAPTER  XXn 


TRIBE  II  — FLABELLIFERA 

The  name  refers  to  the  circumstance  that  in  all  the 
members  of  this  tribe  the  terminal  segment  in  conjunction 
with  the  uropods  forms  a  caudal  fan  as  in  the  Macrura, 
although  here  the  telson  is  often  not  articulated,  but  fused 
with  the  preceding  segment.  The  heart  is  situated  chiefly 
in  the  pleon,  only  penetrating  one  or  two  of  the  terminal 
segments  of  the  peraeon.  Respiration  is  effected  by  the 
help  of  pleopods  acting  as  branchiae. 

The  families  included  are  the  AnthuridaB,  Gnathiidae, 
GymothoidaB,  Serolidae,  Sphaeromidae,  and  LimnoriidaB. 
The  term  CymothoidaB  is  used  comprehensively  for  a 
closely  connected  group  of  families,  as  will  be  explained 
hereafter. 

Family  1. — Anthwidce, 

The  body  is  long  and  narrow,  subcylindrical  or 
depressed.  The  head  is  usually  shorter  than  the  following 
segment.  The  peraeon  has  its  seven  segments  distinct. 
The  first  five  segments  of  the  pleon  may  be  all  distinct  or 
completely  or  partially  coalesced  ;  the  sixth  is  sometimes 
fused  with  the  linguiform  telson.  The  mouth-organs  are 
suctorial.  The  first  gnathopods  are  usually  the  larger, 
subchelat^e;  the  second  gnathopods  and  first  peraeopods  re- 
sembling them  in  general  form.  The  other  peraeopods  are 
ambulatory.  There  appear  to  be  no  separate  marsupial 
plates.  The  first  pleopods  are  large,  commonly  expanded 
to  cover  the  rest.  The  uropods  have  a  two-jointed  inner 
branch,  and  the  one-jointed  outer  branch  usually  so  arti- 
culated as  to  arch  more  or  less  over  the  back  of  the  telson. 
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telson.  The  animal,  especially  the  male,  is  vermiform. 
The  mouth-organs  have  not  been  described.  Mr.  Haawell 
speaks  of  the  outer  branch  of  the  uropods  as  *  an  appen- 
dage which  is  directly  articulated  with  the  posterior  border 
of  the  segment,'  a  very  strange  peculiarity. 

HcUiophasma^  Haswell,  1880,  would  seem  to  be  a 
synonym  of  Anthura,  since  the  species  Haiiophasma  macu- 
lata,  Haswell,  has  been  described  by  Chilton  under  the  name 
Anthura  ajfinis,  and  stated  by  him  to  be  a  true  Anthura. 

Ptilanthura,  Harger,  1878,  is  probably  also  a  synonym 
of  Anthura,  the  one-jointed  mandibular  '  palp '  being  due, 
it  may  be  supposed,  to  a  defect  of  the  specimen  observed. 

The  next  two  genera  agree  in  having  the  lower  lip 
bipartite  but  acuminate;  the  mandibles  without  teeth, 
lancet-like,  lobes  at  the  base  forming  a  channel  for  the 
liquid  drawn  by  the  thrust  of  the  lancets ;  the  first  maxillae 
spear-like,  distally  channelled  and  serrate ;  the  maxillipeds 
elongate,  consisting  of  four  or  five  joints,  the  second  of 
which  is  elongate. 

Farantkura,  Bate  and  Westwood,  1866.  The  flagellum 
of  the  first  antennae  in  the  male  forms  a  large  multi- 
articulate  brush,  in  the  second  it  is  rudimentary.  The 
mandibular  'palp'  is  three-jointed.  The  pleon  has  six 
segments  and  the  telson  distinct.  The  outer  branch  of 
the  uropods  is  short,  variable  in  width. 

Calathura,  Norman  and  Stebbing,  1886.  The  antennae 
of  both  pairs  in  both  sexes  have  many-jointed  flagella, 
that  of  the  first  pair  perhaps  not  greatly  developed  in  the 
male.  The  pleon  has  six  segments  and  the  telson  dis- 
tinct. The  outer  branch  of  the  uropods  is  short  and  wide, 
overarching. 

Gruregens,  Chilton,  1882.  Both  pairs  of  antennae  are 
short,  few-jointed.  The  second  pair  have  a  small  exopod. 
There  is  no  mandibular  '  palp,'  but  otherwise  the  mouth- 
organs  bear  a  general  resemblance  to  those  of  the  two 
preceding  genera.  The  seventh  segment  of  the  peraeon  is 
very  short  and  devoid  of  limbs.  The  pleon  has  six  seg- 
ments and  the  telson  distinct.  The  outer  branch  of  the 
uropods  is  nan'ow,  not  overarching  the  squamiform  telson. 
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nenn  species  of  seaaile-eyed  Crustaceans.  EUotkistos,  '  the 
thrust-in  one,'  has  for  its  type-species  Eisothistos  vermi~ 
formie,  UaBwell,  obtained  from  about  low-water  mark  at 


Watson's  Bay  in  Australia.  It  is  not  a  little  remarkable 
for  the  shape  assumed  by  the  male,  but  still  more  for  the 
habitation  which  it  adopts.  It  occupies  the  tube  of  a 
Vermilia,  one  of  the  Serpulidfe,  and  with  the  policy  of  the 
wolf  in  the  stOTy  of  '  Little  Red  Ridinghood,'  it  not  only 
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The  first  five  segments  of  the  pleon  are  distinct,  carrying 
each  a  pair  of  pleopods;  the  sixth  segment  ends  in  a 
pointed  telson  and  bears  inserted  at  the  sides  of  the  base 
a  pair  of  two-branched  uropods  resembling  the  pleopods 
except  in  being  of  a  firmer  texture. 

In  the  adult  male  the  so-called  mandibles  are  powerful 
and  exserted  beyond  the  front  of  the  quadrate  head ;  the 
maxillipeds  have  a  '  palp '  consisting  of  four  flattened 
ciliated  joints.  The  first  segment  of  the  peraeon  is  sepa- 
rated from  the  head  only  by  a  suture,  and  its  appendages, 
the  first  gnathopods,  are  (in  Onathia)  two-jointed,  oper- 
cular, the  first  joint  being  a  large  pyriform  plate  fringed 
with  setae  on  the  convex  inner  margin  and  containing 
three  semitransparent  calcareous  plates,  supposed  to  in- 
dicate the  same  number  of  original  joints.  The  seventh 
segment  of  the  peraeon  is  abruptly  narrower  than  the  pre- 
ceding, so  that  it  seems  to  form  part  of  the  narrow  pleon. 
The  pleopods  with  their  two  one-jointed  rami  are  sometimes 
ciliated,  and  sometimes  not.  Dr.  Dohrn  considers  that 
the  so-called  mandibles  of  the  adult  male  are  structures 
that  arise  independently  of  the  true  mandibles  as  found  in 
the  young.  He  considers  that  these  new  structures  are 
not  concerned  in  feeding,  but  only  in  attaching  the  animal 
to  some  object.  For  feeding  purposes  he  states  that  the 
opercular  gnathopods  are  tlirown  open,  and  the  maxilli- 
peds act  as  whirling  organs,  the  current  of  water  so 
maintained  bringing  with  it  small  nutritious  particles  such 
as  do  not  require  any  powerful  oral  apparatus  for  their 
mastication. 

In  the  adult  female  the  head  is  subtriangular,  with 
the  eyes  (when  present)  larger  and  placed  farther  back 
than  in  the  male;  the  mandibles  are  said  to  be  wholly 
lost ;  the  maxillipeds  are  reduced.  The  first  gnathopods 
with  the  joints  unexpanded  or  not  much  expanded  lie  each 
on  a  delicate  membranous  plate  which  may  be  marsupial. 
The  first  and  last  segments  of  the  peraeon  and  the  pleon 
are  as  in  the  male,  but  the  fourth,  fifth,  and  often  the 
sixth  segments  of  the  peraeon  are  fused,  the  dilated  trans- 
parent skin  afibrding  a  view  of  the  young  ones  within. 
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When  the  young  are  ready  to  escape,  the  cuticle  of  the 
mother,  previously  separated  from  the  hypodermis,  splits 
into  scales  on  the  various  segments. 

In  the  young  the  mouth-organs  project  beyond  the 
head,  and  are  evidently  formed  for  piercing  and  for  suction ; 
the  mandibles  have  stiliform  ends,  and  are  followed  by 
two  pairs  of  slender  organs,  which  are  considered  to  be 
the  two  pairs  of  maxillae ;  the  maxillipeds  are  also  slender 
and  elongate;  and  the  first  gnathopods  are  elongate, 
limb-like,  with  the  normal  seven  segments;  the  first 
peraeon-segment  is  distinct,  the  fourth,  fifth,  and  sixth 
being  perhaps  fused  in  the  young  female  and  distinct  in 
the  young  male.  Dr.  Dohrn  considers  it  inappropria^^e 
to  speak  of  the  mandibles  as  without  '  palp ; '  rather,  he 
says,  it  is  only  the  '  palp '  which  appears  to  be  present. 

It  is  said  to  be  easy  to  keep  the  males  alive  for  a  year 
or  two  in  a  small  bowl  containing  some  of  their  native  mud 
and  some  sea-water.  As  they  are  active  climbers,  pre- 
cautions must  be  taken  against  their  escape. 

Gnathiay  Leach,  1814,  has  long  been  the  only  genus  j' 

contained  in  the  family,  to  which  it  is  entitled  to  give  its  !■ 

name,  as  hinted  by   Bate  and  Westwood,  and  properly  i 

decided  by  the  late  Mr.  Oscar  Harger.  For  a  long  time 
the  name  AnceitSj  Risso,  1816,  was  used  for  the  males,  and 
Pranizaj  Latreille  (Leach  MS.),  for  the  females  and  young. 
M.  Eugene  Hesse  has  the  credit  of  having  definitely  esta- 
blished the  relationship  between  the  two  forms,  but  it 
should  not  be  forgotten  that  Leach  had  expressed  his  con- 
viction of  it  as  long  ago  as  1814.  The  female  had  already 
been  figured  and  described  as  a  marine  Oniscus  by  Slabber 
in  1 769.  The  best  known  British  species  is  Onathia  maxil- 
Iwris  (Montagu)  1804.  The  'mandibles'  of  the  male  dis- 
tinguish it  from  the  species  Gnathia  Halidaii  (Bate  and 
Westwood),  instituted  by  those  authors  in  1866  with  an  * 

expression  of  some  doubt  as  to  whether  it  might  not  be 
the   same  as   Gnathia  formica  (Hesse).     The  American 
species,  Gnathia  cenna  (Stimpson)  may  likewise  be  dis- 
tinguished by  the  '  mandibles.'     M.  Hesse  has  described  [ 
seventeen  species  from  the  coast  of  France,  and  given  draw-                     i 
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iagB  of  man;  of  them  that  excite  some  sorpriBe  by  the  vivid- 
ness of  the  colouring.  His  QnatkUi  aadaferm  has  '  man- 
dibles' of  uQiiBnal  shape, 
their  ase-like  appearance 
being  alladed  to  in  the 
specific  name.  Gnaihia 
siygivs  (Sans)  is  more  than 
half  an  inch  long. 

Euneognathia  may  be 
.  instituted  as  a  new  genua 
to  receive  the  species 
Anceus  gigoB,  Beddard, 
from  Ketguelen.  It  is 
strikingly  distinguished 
from  Gnaihia  by  having 
the  first  gnal^opods  in  the 
male  six- jointed.  Tbeplet>- 
pods  have  both  branches 
fringed  with  long  plumose 
hairs.  The  maleof  ^wn^o- 
(/natkia  gigas  (see  Plate 
XIV.)  exceeds  three-fiftha 

Fia.  so.— GMl/rla    aiHfi/rrm    (HetM),  '  ■      i_    -      1  . 1  -1 

tbe  male  [HcsH].  01  an  iDcn  m  length,  and 

is  therefore  the  largest  known  member  of  the  family.  The 
fourth  and  fifth  segments  of  the  peneon  are  markedly  the 
widest. 

Anceit^  halhybius,  Beddard,  dredged  from  a  depth  of 
900  fathoms,  will  no  doubt  require  to  be  transferred  to 
another  new  genua,  but  the  species,  being  founded  on  a 
fragment  of  a  specimen,  may  wait  for  a  new  generic  name 
till  fuller  material  is  obtained. 

Anceus  Sanielii,  Hesse,  1884,  may  also  represent  a  dis- 
tinct genua,  and  probably,  whenever  the  family  is  mono- 
graphed, it  will  develop  as  plentiful  a  harvest  of  genera  aa 
its  neighbours. 
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Family  3. — Gymothoidce. 

In  contrast  with  the  two  preceding  families  the 
Cymothoida9,  in  the  comprehensive  sense  of  the  term, 
woald  form  a  truly  gigantic  group.  It  is  best,  therefore, 
to  accept  the  arrangement  which  breaks  it  up  into  at  least 
six  families,  the  animals  in  which  are  united  in  having  in 
most  cases  a  similar  outward  facies.  These  six  families 
are  the  CirolanidaB,  Corallanidae,  AlcironidaB,  Bary- 
brotidaB,  -^gidaB,  and  Cymothoidae.  It  is  common  to  them 
all  to  have  all  the  segments  of  the  peraeon  distinct  and 
well  developed ;  to  have  a  well-developed  '  palp '  but  no 
proper  molar  to  the  mandibles,  the  maxillipeds  with  the 
epipod  short  and  coalesced  to  the  underside  of  the  head, 
and  the  plate  of  the  second  joint  short  or  wanting ;  the 
first  joint  of  the  first  gnathopods  fused  with  the  segment ; 
the  last  four  pairs  of  peraeopods  always  longer  than  the 
three  preceding  pairs  of  limbs,  and  the  pleopods  alike  in 
the  two  sexes,  except  for  the  presence  of  a  stilet  on  the 
second  pair  of  the  male.  In  the  young  there  are  six  pleon- 
segments  distinct,  of  which  the  terminal  one  which  includes 
the  telson  is  large.  The  pleopods  generally  have  the 
branches  fringed  with  hairs,  always  excepting  the  inner 
bi'anch  of  the  fifth  pair ;  in  the  first  four  pairs  there  are 
coupling-hooks  on  the  broad  peduncles.  In  the  gravid 
female  there  are  five  pairs  of  marsupial  plates  on  the  first 
five  pairs  of  limbs  of  the  peraeon,  and  small  supplementary 
plates  on  the  last  two  pairs ;  the  maxillipeds  have  fringed 
expansions  of  the  epipod  and  the  first  two  joints,  more  or 
less  covered  by  the  front  marsupial  plates,  and  evidently  de- 
signed to  promote  the  steady  influx  of  water  upon  the  eggs. 

Considering  that  in  this  group  a  father,  mother,  and' 
child  might  in  some  cases  readily  be  mistaken  for  speci- 
mens of  three  separate  species,  and  that  among  the  families 
the  similarities  and  dissimilarities  are  often  alike  perplexing, 
the  student  has  great  reason  to  be  grateful  to  Dr.  H.  J. 
Hansen,  of  Copenhagen,  who  in  his  admirable  work  on  this 
subject  has  provided  efficient  clues  to  the  labyrinth.  The 
annexed  table  is  translated  from  his  treatise. 
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S7J!^0FSIS  OF  THE 


Maxillipefls  with  the  *  palp  *  free, 
the  margins  of  the  last  two 
joints  more  or  less  setose,  never 
furnished  with  hooks  / 

First  ma^llaa  with  the  plate  of 
the  third  joint  tolerably  broad, 
at  least  towards  the  middle 


Mandibles  with  the  distal  half 
stout,  very  conspicuous,  un- 
covered, or  with  only  the  an- 
terior margin  concealed;  from 
the  base  towards  the  middle 
directed  forwards  and  a  little 
outwards 


Mandibles  with  the  distal  half 
narrow,  most  or  all  of  it  con- 
cealed by  the  upper  and  lower 
lips ;  from  the  base  towards  the 
apex  directed  gradually  inwards 


Maxillipeds  with  the  *  palp '  em- 
bracing the  cone  formed  by  the 
distal  parts  of  the  mouth-organs, 
the  inner  upper  margin  and 
apex  never  setose,  the  apex  and 
sometimes  the  inner  upper  mar- 
gin, at  least  in  the  males  and 
the  females  without  eggs,  being 
furnished  with  outward  curved 
hooks 

First  maxillae  with  the  plate  of 
the  third  joint  narrow  through- 
out 


\ 


Distal  parts  of  the  mouth-organs^ 
forming  a  cone  directed  some- 
what forwards 

Second  maxillae  small,  feeble,  with- 
out books 

Maxillipeds  with  the  fourth  and 
fifth  joints  coalesced,  forming  a^ 
very  long  joint 


Distal  parts  of  the  mouth-organs 
forming  a  short  subvertical  cone 

Second  maxillae  large,  elongate, 
and  proportionately  broad,  with 
two  apical  plates  furnished  with 
hooks 

Maxillipeds  with  the  fourth  and 
fifth  joints  sometimes  coalesced, 
never  forming  a  long  joint 
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/Mandibles  with  the  rather  broad,  more  or  less  triden-  \ 
'      tate  cutting  edges  meeting  squarely  behind  the 
large  upper  lip;  the  secondary  plate  and  peculiar 
equivalent  for  the  molar  well  developed 
First  maxillae  having  the  plate  of  the  first  joint  armed  ?'CirolanidsB 

with  three  spines,  that  of  the  third  with  many  I 

Second  maxillae  of  moderate  size,  the  three  free  plates  1 
very  setose  I 

Maxillipeds  with  the  *  palp  *  rather  broad,  very  setose 

Mandibles  with  the  distal  part  produced  Id  to  a  long  v 
prominent  process,  the  pair  much  overlapping;  the 
secondary  plate  and  molar  evanescent 

First  maxillae  having  the  plate  of  the  first  joint  un- 
armed, of  the  third  carrying  one  very  long  spine 

Second  maxillae  small  and  feeble,  the  free  plates  almost 
rudimentary,  with  few  set» 

Maxillipeds  with  the  *  palp'  narrowed,  not  very  setose 
(the  antepenultimate  joint  rather  elongate) 


)-Corallanidso 


\ 

^  First  maxillae  having  the  plate  of  the  first  joint  un-  \ 
armed,  of  the  third  carrying  two  spines  or  only  one  - 


J  Second  maxillae  feeble,  sometimes  very  small,  with  one  I.  Alcironidffl 

plate  or  none,  the  setae  very  few  or  none  [ 

I  Maxillipeds  with  the  *  palp  *  rather  broad,  with  no  elon-  I 
^      fi^te  ioint  / 


Barybrotidsa 


"-^gidaa 


Mandibles  with  the  secondary  plate  very  often  (per-^ 
haps  always)  visible;  the  *palp'  with  no  inflated 
joint 

I'  Maxillipeds  commonly  seven- jointed,  sometimes  four- 
jointed,  the  last  joint  in  the  latter  case  rather  short, 
obtuse 

Mandibles  with  no  secondary  plate;  the  *palp'  in  the  \ 
adults  with  the  first  joint  or  both  first  and  second 
joints  inflated  rCymothoidaa 

Maxillipeds  always  four-jointed,  the  last  joint  rather  | 
long  and  narrow,  subacute  ' 
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The  foregoing  table  has  the  special  advantage  of 
enabling  a  specimen  in  almost  all  cases  to  be  referred  to 
its  proper  family  without  dissection. 

It  may  not  be  superfluous  to  remark  that  tables  of  this 
kind  are  not  only  dry  and  fatiguing,  but  to  a  great  extent 
useless  and  unprofitable  reading,  until  the  moment  comes 
for  practical  application.  With  specimens  in  hand,  and 
possibly  with  all  the  literature  relating  to  the  specimens 
freely  at  his  command,  a  naturalist  may  still  be  bewildered, 
until  he  lights  upon  the  page,  hitherto  dull  and  unread- 
able, which  briefly  states  the  distinguishing  points  between 
several  closely  allied  families  or  genera.  If  the  characters 
have  been  skilfully  chosen  and  clearly  and  accurately  de- 
scribed, the  apparently  lifeless  record  at  once  becomes 
luminous  and  delightful.  It  will  not  indeed  be  available 
as  a  specimen  of  style  in  a  book  of  elegant  extracts,  nor 
should  it  be  selected  as  a  choice  morsel  for  public  recita- 
tion ;  it  is  rather  like  a  bank-note  or  a  cheque,  prosaic  in 
expression,  but  the  representative  of  solid  value. 

Family  A. — Girolanidce, 

Of  the  five  genera  grouped  under  this  heading  one 
may  require  to  be  transferred  to  an  independent  family. 

Ciroldna^  Leach,  1818,  has  the  peduncle  of  the  second 
antennae  five-jointed ;  the  plate  of  the  second 
joint  of  the  maxillipeds  furnished  with  hooks; 
the  first  and  second  pleopods  alike,  with  at  least 
the  inner  branch  submembranaceous ;  the  uropods 
with  the  inner  angle  of  the  peduncle  produced. 

Conilera,  Leach,  1818,  has  the  same  characters,  except 
that  the  first  pleopods  are  opercular,  with  both 
branches  hard. 

Eurydice,  Leach,  1815,  has  the  peduncle  of  the  second 
antennae  four-jointed ;  the  plate  of  the  second 
joint  of  the  maxillipeds  without  hooks  ;  the  pleo- 
pods with  both  branches  submembranaceous ;  the 
uropods  with  the  inner  angle  of  the  peduncle 
very  little  produced. 
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Acanihias  vulgains^  which  had  been  reduced  to  nothing  but 
skin  and  bones  by  these  parasites.  They  hunt,  he  says, 
in  shoals,  driving  away  the  congers  and  other  fish,  but  are 
themselves  devoured  by  the  bream.  Q  Proceedings  of  the 
Zoological  Society,  London,'  for  1884,  p.  44).  In  this  and 
the  preceding  genus  there  is  little  difference  between  the 
sexes,  whereas  in  the  next  that  difference  is  sometimes, 
though  not  always,  considerable, 

Eurydice  contains  nine  species,  but  they  are  not  all  well 
known.  The  actively  swimming  and  viciously  biting  little 
Eurydice  pulchra.  Leach,  which  should  perhaps  rather  be 
called  Eurydice  achatus  (Slabber),  is  extremely  common  on 
many  of  the  sandy  shores  of  Great  Britain.  There  seems 
a  sort  of  conspiracy  to  deprive  Slabber  of  the  credit  of  his 
observations,  which  for  his  period  were  by  no  means  to  be 
despised.  The  specific  name  he  chose  no  doubt  refers  to 
the  handsome  markings,  which,  however^  are  rather  stellate 
or  dendritic  than  agate-like,  and  which  in  this  species  are 
retained  even  when  the  animal  has  been  preserved  for 
many  years  in  spirit.  The  eyes  have  a  surface  facetting. 
Eurydice  truncata,  Norman,  from  St.  Magnus  Bay,  Shet- 
land, is  described  as  having  the  '  superior  antennas  sud- 
denly bent  in  a  remarkable  way  at  a  right  angle  at  the 
junction  of  first  and  second  joints  of  the  peduncle.* 

Bathynomus  has  but  a  single  species,  but,  in  contrast 
with  the  small  stature  prevailing  in  the  species  of  Eurydice^ 
the  West  Indian  Bathynomus  giganteus,  A.  Milne-Edwards, 
is  by  far  the  largest  of  all  known  Isopods.  The  eyes  are 
said  to  be  placed  wholly  on  the  underside  of  the  head,  and 
each  to  contain  nearly  4,000  squared  facets.  There  is  a 
tendency  in  other  Cirolanidae  for  the  eyes  to  adopt  some- 
thing of  a  ventral  position,  so  that  it  is  not  on  this  account 
necessary  to  place  Bathynomus  in  a  separate  family.  The 
development  of  accessory  branchiae  has  been  no  doubt 
necessitated  by  the  animal's  great  size  and  its  abyssal  habi- 
tat, to  which  the  specific  and  generic  names  respectively 
refer.  Professor  Milne-Edwards  says  that  its  pleopoda 
form  ^  a  sort  of  opercular  system,  beneath  which  are  found 
the  true  organs  of  respiration,  or  branchiae.     These,  re- 
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which  Leach  is  said  to  have  framed  without  any  meaning 
or  derivation,  but  simply  by  placing  in  various  positions 
the  same  four  consonants,  and  interspersing  vowels  to  suit 
tie  requirements  of  his  ear. 

Family  G, — Aldronidce.   , 

Under  this  name  are  grouped  three  or  four  genera  in 
which  the  limbs  of  the  peraeon  never  show  the  expansion 
of  the  joints  and  fringing  with  setae  which  in  the  preceding 
families  often  adapt  those  limbs  to  assist  in  the  operation 
of  swimming.  The  fifth  segment  of  the  pleon  has  its  sides 
covered  by  the  lateral  angles  of  the  fourth. 

Alcirona,  Hansen,  1890,  has  the  clypeus  (the  ehield-like 
plate  to  which  the  upper  lip  is  attached)  large,  crescent- 
shaped;  the  peduncle  of  the  second  antennae  long;  the 
first  three  pairs  of  limbs  of  the  peraeon  with  the  fifth  joint 
not  produced  on  the  inner  side,  the  last  four  pairs  with  the 
sixth  joint  not  dilated.  Aldrona  Krehsii  and  Aldrona 
insularis  are  described  by  Hansen. 

Lanocira,  Hansen,  1890,  has  the  clypeus  small;  the 
peduncle  of  the  second  antennae  short ;  the  limbs  of  the 
peraeon  as  in  the  preceding  genus.  Lanodra  Kroyeriy 
Hansen,  is  the  type. 

TachcBa,  Schiodte  and  Meinert,  1879,  has  the  clypeus 
small ;  the  peduncle  of  the  second  antennae  long ;  the  first 
three  pairs  of  limbs  of  the  peraeon  with  the  fifth  joint  very 
broad,  produced  on  the  inner  side,  the  last  four  pairs  with 
the  sixth  joint  dilated.  To  the  type-species,  Tachcea  cras^ 
sipeSy  Hansen  adds  Tachcea  incerta, 

Corildna^  Kossmann,  1880,  is  incompletely  described, 
but  is  remarkable  by  having  on  the  very  short  first  pair  of 
limbs  the  claw  as  long  as  the  other  joints  together.  The 
type-species,  Gorilana  erythrcea,  is  from  the  Red  Sea,  and 
was  established  from  a  specimen  only  an  eighth  of  an  inch 
long. 

In  addition  to  the  six  species  of  Alcironidae  already 
mentioned,  five  or  six  more  may  in  fact  belong  to  this 
family,  rather  than  to  the  genera  ^ga^   Oirolana^  and 
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Coralkinay  to  which  they  have  been  assigned,  but  infirmi- 
ties of  description  have  made  it  impossible  for  Dr.  Hansen 
to  decide  these  cases.  It  is  only  by  degrees  beginning  to 
be  understood  thafc^  by  naming  undecipherable  species 
naturalists  increase  neither  the  resources  of  science  nor 
their  own  reputation. 

Family  B, — Batybrotidce, 

BarybroteSy  Schiodte  and  Meinert,  1879,  is  the  only 
genus.  The  limbs  of  the  peraeon  have  the  seventh  joint 
in  the  first  three  pairs  forming  a  strong  hook,  and  all  the 
seven  pairs  by  dilatation  of  the  joints  or  garniture  of  setas 
are  auxiliary  to  swimming.  Two  species,  Indus  and  agilis^ 
were  instituted  by  the  authors  of  the  genus.  Hansen  finds 
that  these  are  one  and  the  same,  and  adopts  the  name  agilis 
as  the  most  significant,  but  as  Indits  has  precedence  in  the 
original  authority,  it  should  be  retained.  Schiodte  and 
Meinert  state  that  the  male  has  a  stiliform  appendage  on 
the  inner  side  of  the  inner  branch  of  the  second,  third,  and 
fourth  pleopods,  which  would  be  a  truly  remarkable 
feature.  But  Hansen,  who  has  examined  the  type-speci- 
mens, declares  that  neither  here  nor  in  any  other  Isopod 
does  such  an  appendage  occur  on  the  third  and  fourth 
pleopods,  it  being  limited  here  as  elsewhere,  to  the  second. 
A  noticeable  feature  in  the  species  is  that  the  seventh 
segment  of  the  peraeon  is  almost  entirely  concealed.  The 
animals  have  only  been  taken  in  the  open  sea. 

Family  E, — JEgidce, 

To  discriminate  the  young  of  this  family  from  those  of 
the  CymothoidaB  demands  careful  scrutiny.  It  has  for  this 
purpose  to  be  noticed  that  in  the  -^gidae  the  last  three 
pairs  of  peraeopods  have  the  seventh  joint  rather  shorter 
than  the  sixth,  and,  though  a  little  curved,  not  forming  a 
hook,  whereas  in  the  CymothoidaB  this  seventh  joint  is  not 
shorter  than  the  sixth  and  forms  a  much  curved  hook. 
When  the  animals  are  adult  or  half-grown  the  distinction 
is  easy.     In  addition  to  the  character  already  mentioned, 
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the  MgidsQ  have  the  flagella  of  both  pau*s  of  antennae 
markedly  distinct  from  the  peduncles,  and  the  earlier 
pleopods,  the  uropods,  and  the  termuial  segment  of  the 
pleon  ciliated. 

^^ga,  Leach,  1815.  The  maxillipeds  have  seven  joints, 
or  at  the  least  six.  In  the  female  with  eggs,  the  first  pair 
of  marsupial  plates  are  so  large  that  they  cover  up  all  the 
parts  of  the  mouth  except  the  clypeus,  part  of  the  upper 
lip,  and  about  half  the  *  palp '  of  the  mandible,  thus  leaving 
the  animal  incapable  of  taking  food.  In  accordance  with 
this  condition,  the  ovigerous  female,  it  is  said,  has  never 
been  taken  upon  a  fish. 

Rocinela,  Leach,  1818.  The  maxillipeds  are  four- 
jointed  ;  the  mandibles  have  the  apex  narrow,  not  denticu- 
late, and  the  second  joint  of  the  '  palp '  not  much  longer 
than  the  first. 

Alitropus,  Milne-Edwards,  1840.  The  maxillipeds  are 
four-jointed.  It  is  doubtful  whether  this  genus  should  be 
separated  from  Rocinela.  The  descriptions  of  AUtropus 
typus,  Milne-Edwards,  and  of  AUtropus  foveolatus,  SchiSdte 
and  Meinert,  do  not  supply  characters  for  discriminat- 
ing it. 

Si/f^cemts,  Harger,  1878.  The  maxillipeds  are  four- 
jointed.  The  mandibles  have  the  apex  flattened  and  denti- 
culate, and  the  second  joint  of  the  '  palp '  shorter  than  the 
first.  The  type-species,  Si/scenus  infelix^  Harger,  is  with- 
out eyes. 

In  the  '  British  Sessile-eyed  Crustacea,'  Bate  and  West- 
wood  describe  four  species  of  JEga,  The  first  is  called  j^ga 
hicarinata,  Leach,  which  must  yield  to  the  earlier  name 
^ga  rosacea  (Risso),  a  Mediterranean  species,  for  the 
occurrence  of  which  in  Great  Britain  there  is  no  definite 
authority.  It  is  very  like  JSga  Stromii,  Liitken,  but  dis- 
tinguished from  it  by  much  smaller  and  more  widely 
separated  eyes.  It  is  now  known  that  the  specimen  men- 
tioned by  the  above-named  authors  as  sent  them  by  the 
Rev.  A.  M.  Norman  from  the  coast  of  the  county  of  Durham, 
was  in  fact  an  j^ga  Stromii  with  eyes  contiguous.  The 
second  species  ^ga  tridens,  Leach,  has  also  large  eyes, 
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which  are  almost  contiguous,  and  is  distinguished  by  the 

three  apical  teeth  of  the  telson.     The  third  species,  ^ga 

psora  (Linn.),  has  the  eyes  well  separated,  and  the  inner 

branch  of  the  uropods  emarginate  on  the  inner  side  near  Iji 

the  apex.     Because  of  the  latter  character  Leach  called  it  |!, 

emarginata,  a  name  that  would  be  naturally  supposed  to 

apply  to  the  telson,  and  which  fortunately  had  to  make  Bjj 

way  to  an  earlier  name.     The  fourth  species,  j^ga  monoph-  , 

thalma^  Johnston,  is  not  very  happily  named,  since  there  *] 

are  very  conspicuously  two  large  elongate  eyes,  though  1 

they  happen  to  meet  apically.     The  terminal  segment  of 

the  pleon  has  a  central  carina.     It  attains  a  length  of  more 

than  two  inches.     That  which  Johnston  supposed  to  be  a 

variety  of  this  species  has  been  determined  by  Schiodte 

and  Meinert  to  belong  to  JEga  Stromii,     Twenty  species 

in  all  are  distinguished  by  those  authors,  who  point  out 

that  the  genera  Pterelas^  Guerin,  and  ^gacylla^  Dana,  are 

synonyms  of  JSga.     j^ga  crenulata,  Liitken,  has  been  re-  \ 

corded  from   Scotland.      The   species  j^ga  spongiophllay  ^ 

Semper,  is  notable  for  making  its  home  in  the  beautiful  sili-  « 

cious  sponge,  Eupledella  aspergillum^  of  the  Philippines,  in  j 

which  it  can  scarcely  be  expected  to  live  by  sucking  the  j 

juices  of  fish,  but  it  is  probably  well  supplied  with  food  I 

from   the  other    crustaceans   and    small   marine  animals 

of  various  kinds   which  enter  the  glass-rope  basket  by 

accident  or  design,  and  find  themselves  entrapped  within 

it  in  presence  of  a  dangerous   foe.     ^ga  Schioedteana^ 

Bovallius,  was  described  in  1885,  JSga  Loveniy  Bovallius, 

in  1886. 

Of  Rodnela  Schiodte  and  Meinert  distinguish  from 
various  parts  of  the  world  nine  species,  the  type  being  the 
British  Rodnela  danmoniensis,  Leach.  Rodnela  signata, 
Schiodte  and  Meinert,  is  found  in  the  West  Indies  and 
Central  America.  To  one  or  other  of  these  two  species, 
the  other  seven  are  said  by  Hansen  to  approach  very 
closely.  He  points  out  that  both  in  ^ga  and  Rodnela  the 
structure  of  the  maxillipeds  is  probably  adapted  to  pulling 
apart  the  skin  of  a  fish  and  clearing  a  space  for  the  attack 
of  the  mandibles.     He  considers  AUtropiis  foveolatics  from  \ 
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Bengal  and  Borneo  a  true  Rocinela^  and  that  the  genus 
Bodnela  may  be  regarded  as  a  kind  of  link  between  the 
^gidae  and  the  next  family. 

Family  F, — Cymothoidce. 

The  members  of  this  family  in  their  advanced  stages 
are  distinguished  from  the  ^gidae  by  the  antennae,  which 
are  nearly  always  strongly  reduced,  without  clear  distinc- 
tion between  peduncle  and  flagellum ;  by  the  strongly 
hooked  fingers  of  the  fifth,  sixth,  and  ofren  also  of  the 
seventh,  pairs  of  limbs  of  the  peraeon ;  and  by  the  absence 
of  ciliation  from  the  pleopods,  from  the  terminal  segment 
of  the  pleon,  and  almost  always  from  the  uropods. 

By  one  very  curious  character  in  at  least  some  of  the 
genera  this  family  is  distinguished,  so  far  as  at  present 
known,  from  all  the  other  families  which  in  its  more 
comprehensive  sense  the  name  Cymothoidas  includes,  as 
well  as  from  all  other  Isopods.  At  a  certain  period  of  its 
life  the  young  Cymothoid  of  some  genera  is  a  male, 
with  three  pairs  of  testes,  two  rudimentary  ovaries 
internal  to  the  testes,  and  a  paired  copulatory  organ  into 
which  the  two  vasa  deferentia  open.  After  a  subsequent 
shedding  of  the  integument,  and  when  the  female  glands 
have  been  developed  at  the  expense  of  the  gradually 
diminishing  male  glands,  the  now  developed  marsupial 
plates  become  free  on  the  legs  of  the  peraeon,  and  tbe 
copulatory  organs  are  thrown  off.  This  strange  cycle  of 
events  was  discovered  by  Mr.  J.  F.  Bullar,  and  confirmed 
by  Dr.  Paul  Mayer,  the  latter  showing  that  self-fertilisation 
does  not  occur.  As  these  animals  when  adult  adopt  a 
parasitic  mode  of  life,  and  cannot  therefore  roam  about  in 
quest  of  partners,  Hansen  suggests  that  the  propagation 
of  the  species  may  be  materially  assisted  by  the  alternation 
of  sex  in  each  individual.  The  peculiarity  has  been 
observed  in  the  genera  Gymothoa,  Nerocila,  and  Anilocra. 
It  is  not  to  be  assumed  as  belonging  to  genera  in  which  it 
has  not  been  actually  remarked,  and  it  is  rash  to  speak  of 
the  Cymothoidae  as  hermaphrodite  on  one  page,  and  on 
another   to   assign   to   this   family  species  of  ^ga  and 
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Serolis  as  well  as  of  Gymothoa  and  Aniloai*a,  without  any 
warning  that  so  strange  a  characteristic  does  not  neces- 
sarily or  even  probably  appertain  to  all  the  miscellaneous 
assemblage.  It  has  been  suggested  that  something  of  the 
same  kind  may  occur  in  some  of  the  Epicaridea. 

The   CymothoidaB,   after   the   exclusion    of    the    five  ! 

families  already  characterised,  are  still  a  group  of  embar- 
rassing size,  including  at  least  thirty  genera,  and  about  j 
four  times  as  many  species.     The  description  of  this  single 
family  by  Schiodte  and  Meinert  occupies  a  volume  larger 
than  the  present.     Twenty  of  the  genera  are  instituted  by 
those  authors.     To  say  that  they  give  a  figure  and  de- 
scription of  every  species  would  very  inadequately  express 
the   scope  of  their  labour.     It  must  be  added  that  the 
descriptions  and  figures  are  repeatedly  double,  or  triple,  * 
and  sometimes  fourfold.     This  was  necessary  on  account 
of  the  differences  already  alluded  to  between  the  forms 
assumed  by  the  same  animal  at  different  periods  of  life. 
The  symmetry  of  the  young  is  often  exchanged  in  the 
adult  for  a  more  or  less  distorted  shape  due  to  its  residence, 
these  animals  being  found  in  the  mouths,  and  on  or  within 
the  skin,  and  about  the  fins  of  various  fishes,  in  the  mouths 
of  squids,  and  in  other  strange  situations.     It  does  not 
seem  proper  to  follow  Schiodte  and  Meinert  in  their  further 
subdivision  of  this  family  into  three  families,  which  they 
name  Anilocridae,  SaophridaD,  and  Cymothoidae,  but,  what- 
ever view  may  be  taken  on  such  a  matter  of  detail,  their 
work  will  be  found  indispensable  to  a  student  of  this  group. 
Even  with  all  the  assistance  it  gives  he  will  not  always 
find  the  task  of  identifying  his  specimens  too  easy.    Under 
the  circumstances  it  is  useless  to  compress  into  these  pages 
any  brief  synopsis  of  the  numerous  genera,  although  one 
or  two  of  them  may  receive  a  passing  mention. 

Nerodlla^  Leach,  1818,  contains  more  than  thirty 
species.  The  eyes,  which  are  manifest  in  the  larval  and 
young  forms,  in  the  adults  as  a  rule  gradually  disappear, 
this  being  obviously  in  connection  with  the  assumption  of 
a  parasidc  life,  which  led  Latreille  to  name  the  genus 
lehthyophilus,  '  a  lover  of  fish.'  Nerodla  dejrressa,  Milne- 
29 
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Edwards,  and  NerocUa  serra,  Schiodte  and  Meinert, 
in  general  appearance  somewhat  approach  the  next  family, 
the  Serolidae,  but  this  is  still  more  the  case  with  Nerodla 
Lov&rdy  Bovallius,  1887  (see  Plate  XV.),  from  the  coast  of 
Java,  in  which  the  side-plates  of  the  peraeon-segments '  are 
very  long,  extremely  produced,  flattened  in  the  form  of 
sabres  or  flat  horns,  very  sharp;'  those  of  the  seventh 
segment  reaching  nearly  to  the  end  of  the  peduncles  of 
the  uropods.  The  New  England  species,  Nerodla  munda, 
Harger,  is  not  mentioned  by  Schiodte  and  Meinert. 

Livcmeca,  Leach,  1818,  contains  twelve  species.  The 
head,  which  is  large  in  the  young,  is  much  smaller  in  the 
adult  male,  and  generally  of  moderate  size  in  the  adult 
female.  The  eyes  suffer  less  diminution  with  advancing 
age  than  in  the  preceding  genus,  with  which  in  regard  to 
the  mouth-organs  it  is  in  near  agreement.  Whereas  in 
the  arrangement  by  Schiodte  and  Meinert  these  two  genera 
are  widely  separated,  Hansen  regards  them  as  closely 
connected,  and  both  very  near  to  Bodnela^  a  genus  of  the 
^gidae.  Livoneca  Redmanni,  Leach,  is  a  variable  species, 
widely  distributed  on  the  east  coast  of  North  and  South 
America ;  Livoneca  ovalis  (Say)  is  perhaps  a  synonym  of 
it.  As  in  other  species  of  this  genus  the  adults  are 
usually  twisted  to  one  side. 

Anilocra,  Leach,  1818,  contains  sixteen  species,  one  of 
which  excels  in  size  all  others  of  the  family,  this  being 
Anilocra  gigantea  (Herklots),  for  which  Herklots  instituted 
the  genus  Epichthys^  but  without  assigning  any  distin- 
guishing character  of  any  importance  except  the  gigantic 
size.  The  length  of  three  inches  and  a  half,  though 
striking  even  in  thib  family  of  large  Isopods,  is  not  a 
character  of  generic  value.  It  is  remarked,  however,  that 
the  young  of  this  species  is  very  different  from  the  young 
of  neighbouring  species,  even  of  those  most  nearly  allied 
in  the  adult  forms.  Anilocra  asilus  (Linn.),  recorded  by 
the  Rev.  A.  M.  Norman  from  Herm,  is  interesting,  not 
merely  as  being  hitherto  the  only  British  representative  of 
the  family,  but  as  being  the  ancient  Pediculus  marinns  of 
Eondelet  and  Gesner. 
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Olendra,  Leach,  1818,  has  but  one  species,  but  that  the 
remarkable  Olencira  prcegustator  (Latrobe)  of  America,  iu 
■which  the  first  six  pairs  of  feet  from  before  backwards  are 
successively  and  gradually  longer,  but  the  seventh  pair 
abruptly  much  so. 

^gathoa,  Dana,  1852,  is  not  mentioned  by  Schiodte  and 
Meinert.  The  definition,  Mr.  Harger  says,  is: — 'Body 
elongate  oval;  pleon  not  suddenly  narrower  than  the 
thorax ;  head  large,  subtriangular ;  eyes  large ;  legs  nearly 
alike  throughout,  with  strong  curved  dactyli ;  epimera  of 
moderate  size  or  small ;  pleon  long  and  large,  composed  of 
six  distinct  segments ;  pleopoda  not  ciliated ;  uropods  more 
or  less  distinctly  ciliated,  rami  subequal.'  Mr.  Harger 
remarks  that  the  large  granulated  eyes  remind  one  of  ^ga^ 
and  that  the  ciliated  uropods  also  indicate  the  approxima- 
tion of  this  genus  to  the  preceding  family.  The  ciliation 
is,  however,  nearly  rudimentary  in  the  New  England  species, 
j^gathda  loliginea^  Harger. 

Lobothorax,  Sleeker,  1857,  is  distinguished  by  the 
strong  dorsal  carination  along  the  first  four  segments  of 
the  peraeon,  and  the  deep  sinuation  in  the  centre  of  their 
hinder  margin.  The  species  are  Lobothorasc  typics,  Bleeker, 
from  Batavia,  and  Lohothorax  auritus,  (Schiodte  and 
Meinert)  from  the  Philippines.  From  what  must  be  con- 
sidered a  fanciful  objection  to  the  formation  of  the  name 
Lohothorax^  the  latter  authors  thought  proper  to  change  it 
into  Sa/yphra^  which  they  made  the  leading  genus  of  their 
family  Saophridae. 

[GZossofems],  Schiodte  and  Meinert,  1883,  is  notable  for 
the  great  disparity  in  size  between  the  male  and  female. 
Of  Glossobius  linearis  (Dana)  the  two  often  quoted  authors 
give  five  descriptions  relating  to  the  adult  male  and  female 
and  to  three  stages  of  the  young.  The  ovigerous  female 
attains  a  length  of  an  inch  and  a  half,  while  the  adult  male  is 
content  with  about  two-fifths  of  an  inch  at  the  largest.  The 
generic  name  signifies  '  tongue-life,'  and  the  species  men- 
tioned infests  several  kinds  of  flying-fish  in  a  way  that  jus- 
tifies the  name.  '  The  female  embraces  the  fish's  tongue, 
perforating  i^^s  lower  conjunctive  membrane  with  the  very 
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large  and  curved  third  pair  of  claws,  and,  while  with  its 
ventral  surface  it  covers  the  top  of  the  tongue,  it  projects 
beyond  the  apex  of  it  with  its  first  pair  of  feet,  so  that 
the  mouth  of  the  fish  can  hardly  be  closed.  The  male,  as 
usual,  many  times  smaller  than  the  female,  is  often  found 
covered  by  her  tail  and  ventral  surface.'  Though  this 
species  appears  to  be  confined  to  the  Atlantic,  Glossobius 
laticattda  (Milne-Edwards)  pays  the  same  amiable  atten- 
tions to  the  flying-fishes  of  the  Pacific,  and  Olossobius 
auritus^  Bovallius  (see  Ceratothoa  auritus,  Plate  XV.),  is 
reported  both  from  the  Atlantic  and  the  '  Indian  Seas.' 

Ceratothoa^  Dana,  1852,  includes  twelve  species,  in 
some  of  which  the  male  is  very  much  smaller  than  the 
female.  Ceratothoa  BanJcsii  (Leach)  is  identified  with  the 
Pediculus  marinus  of  Seba.  Miers  finds  that  it  is  also  the 
same  as  the  Oniscus  iwkricatus^  Fabricius,  the  type  of 
which  is  in  the  British  Museum  from  the  collection  of  Sir 
Joseph  Banks.  The  name  BanJcsii  is  therefore  superseded 
by  hnbricatiis,  Hansen  notes  as  a  singular  circumstance 
that  in  the  second  stage  of  the  young  of  this  species  the 
fifth  pleopods  carry  hooks,  which  are  absent  from  that 
pair  in  the  adults  of  this  whole  group.  Ceratothoa  crassa, 
Dana,  is,  according  to  Dr.  Bovallius,  a  Glossobius.  It  is 
worth  remarking  that,  though  the  genus  Ceratothoa  is 
accepted  as  Dana's,  he  is  not  cited  as  an  authority  for  a 
single  one  of  the  accepted  species.  On  the  other  hand,  his 
Ceratothoa  linearis  is  transferred  to  Glossobivs,  and  his 
Ceratothoa  crassa  hj  Schiodte  and  Meinert  is  called  6r^os- 
sobius  laticauda  (Milne-Edwards),  and  by  Bovallius  Glos- 
sobius crassus  (Dana).  It  would  appear,  therefore;  that 
Glossobius  is  really  a  synonym  of  Ceratothoa^  and  that  a 
new  generic  name  is  required  for  the  species  that  have 
been  assigned  to  Ceratothoa,  For  this  purpose  Meinertia 
may  be  fitly  proposed. 

Cymothoa,  Fabricius,  1793,  still  has  seventeen  species, 
after  the  successive  restrictions  to  which  it  has  been  sub- 
jected. Of  Cymothoa  eremlta  (Briinnich)  the  Copenhagen 
Museum  has  specimens  still  adhering  to  the  tongues  of  the 
fishes  on  which  they  were  originally  taken,  showing  that 
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this  species  agrees  in  its  habits  with  those  of  the  so-called 
Ghssohius  Cymoihoa  oestrum  (Linn.)  is  also  often  taken 
on  the  tongues  of  fishes.  It  is  said  to  have  been  once 
found  within  the  shell  of  Stromhus  gigas.  It  is  reckoned 
"among  the  largest  and  noblest  of  the  family  of  the 
Cymothoae.' 

IchihyoxBnus^  Herklots,  1870,  means  'an  enemy  of 
fish.'  This  is  more  plain  speaking  than  Latreille's  Ichthyo- 
phlht'S,  but  the  treatment  to  which  these  genera  expose 
the  fish  is  the  same,  whether  spoken  of  as  love  or  hate. 
Ichthyoxenus  Jellinghaimiy  Herklots,  excavates  in  the  under 
side  of  Pontius  (Banrbodes)  maculatus,  Bleeker,  behind  the 
ventral  fins,  a  deep  hole  wherein  the  niale  and  female  live 
together.  The  fish  is  found  in  the  river  Tjikerang,  in  the 
kingdom  of  Bandong  in  Java.  The  two  parasites,  lodged 
in  the  invagination  of  the  outer  wall  of  the  fish's  abdomen, 
become  too  large  when  adult  to  be  able  to  pass  through 
the  orifice  of  their  cell.  MM.  Giard  and  Bonnier  sug- 
gest that  two  larvae  enter  together,  and  that  one  of  them 
having  the  more  favourable  position  continues  its  evolution 
beyond  the  male  stage  and  becomes  the  female  partner. 
A  second  species,  Ichthyoxenus  montanus^  Schiodte  and 
Meinert,  comes  from  a  fish  taken  in  the  streams  of  the 
Himalayan  mountains. 

Ourozeuktes,  Milne-Edwards,  1840,  contains  three 
species,  all  from  Australia,  the  original  Owenii,  Milne- 
Edwards,  and  monacanthi  and  caudatus,  established  by 
Schiodte  and  Meinert.  In  this  genus  the  segments  of  the 
pleon,  though  distinguishable,  are  fused  together,  and  that 
part  of  the  animal  is  greatly  narrowed,  whereas  the  peraeon 
is  for  the  most  part  very  broad.  By  the  widening  of  some 
of  the  joints  the  hinder  legs,  especially  the  last  pair, 
assume  a  very  curious  appearance. 

Harpdnyx  pranizoides,  Sars,  1882,  a  new  genus  and 
species  founded  on  two  specimens  each  a  quarter  of  an 
inch  long,  is  referred  rather  vaguely  to  the  family  of  the 
Cymothoidae,  without  explanation  of  the  limits  assigned  to 
that  family.  The  long  second  antennae  suggest  that  the 
animals  are  not  fully  adult,  though  they  are  too  well  deve^ 
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loped  to  be  regarded  as  larval  forms.  It  is  very  singular 
that  they  are  devoid  of  the  last  pair  of  peraDopods.  Apart 
from  this  extremely  distinctive  feature  it  might  be  sup- 
posed that  the  species  belonged  to  the  genus  Olendra,  with 
the  somewhat  variable  type-species  of  which  it  agrees  in 
having  a  very  small  *  palp '  to  the  maxillipeds,  the  hinder 
legs  very  elongate,  with  long  curved  nails,  and  the  pleon 
narrow,  with  a  subtriangular  termination.  It  differs  in 
having  no  eyes. 

Cudonophilns,  Haswell,  1881,  is  placed  by  its  author 
among  the  Cymothoidae,  in  Dana's  subfamily  JBgathoinae, 
and  the  type-species,  Codonophibis  argns,  Haswell,  is  said 
to  approach  Mgathoa^  Dana.  The  mandibles  have  the 
'  palp '  elongate.  The  maxillipeds  are  small,  operculiform, 
three-jointed,  the  small  basal  joint  probably  not  being 
reckoned  in.  The  uropods  have  a  single  ramus  which  is 
falciform  and  carries  a  few  scattered  cilia.  By  the  single 
ramus  of  the  uropods  this  genus  would  seem  to  approach 
the  family  Sphaeromidae. 

Family  4. — Serolidoe. 

The  body  is  strongly  depressed  ;  the  broad  head  is 
united,  with  or  without  a  suture,  to  the  first  segment  of 
the  still  broader  peraeon.  The  seventh  segment  of  the 
peraeon  is  without  side-plates,  this  and  sometimes  also  the 
sixth  being  dorsally  fused  with  the  pleon  with  or  without 
suture ;  ventrally  also  these  two  segments  are  more  or  less 
closely  united.  The  side-plates  of  the  sixth  segment  are 
the  longest.  The  pleon  consists  of  three  small  free  seg- 
ments and  a  large  terminal  composite  one.  The  pair  of 
eyes  are  rarely  absent.  The  second  pair  of  antennae  are 
not  greatly  longer  than  the  first.  The  powerful  mandibles 
have  a  three-jointed  *palp;'  the  five-jointed  maxillipeds 
form  an  operculum  over  the  two  delicate  pairs  of  maxillas. 
The  first  gnathopods  are  subchelate.  The  second  are 
similar  to  the  first  in  the  male,  except  that  they  are 
smaller,  but  in  the  female  they  are  similar  to  the  following 
peraeopods.     The   lr.st  peraeopods  are  smaller  than   any 
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of  ihe  six  preceding  pairs  of  limbs.  The  first  three  pairs 
of  pleopods  are  natatory,  the  fourth  and  fifth  branchial. 
The  uropods  are  lateral,  and  comparatively  small.  The 
marsupium  consists  of  four  pairs  of  plates,  formed  probably, 
as  in  the  Gnathiidae,  by  the  separation  of  the  ventral  cuticle 
from  the  hypodermis. 

In  strong  contrast  with  the  preceding  family  the  pre- 
sent contains  but  a  single  genus.  This,  however,  is  a 
strikingly  well-marked  type,  which  has  excited  unusual 
interest  by  an  external  resemblance  to  the  extinct  Trilo- 
bites.  It  is  disappointing  that,  except  in  the  general 
shape  of  the  body  and  to  a  certain  extent  in  the  character 
of  the  eyes,  nothing  has  been  found  to  substantiate  any 
close  relationship  between  the  two  groups.  A  similarity 
in  their  habits  is  probable,  but  that  might  account  for 
general  resembUnce  apart  from  relationship.  Professor 
Studer  says  of  the  Serolidae  that  they  '  live  by  preference 
on  sandy  ground,  into  which  they  burrow  with  their  flat 
bodies  up  to  the  caudal  plate.  Their  nourishment  appears 
chiefly  to  consist  of  the  organic  materials  distributed  in 
the  fine  sand,  diatomacea  and  organic  detritus.  Their 
locomotion  is  carried  on  less  by  swimming  than  by  back- 
ward movements  on  the  sandy  ground,  wherein  the  widely 
separated  feet  are  used  as  the  point  of  support.'  The  male 
is  often  but  not  invariably  larger  than  the  female.  In 
grasping  his  partner  by  the  front  rim  of  the  carapace 
with  the  claws  of  his  second  gnathopods,  he  sometimes, 
according  to  Studer,  drives  his  over-affectionate  nails 
through  the  tender  chitinous  integument  of  his  beloved. 

Serolis,  Leach,  1818,  now  contains,  besides  five  doubt- 
ful species,  seventeen  that  are  well  ascertained,  nine  of 
which  were  instituted  by  Mr.  F.  E.  Beddard  in  his  Report 
on  the  Isopoda  of  the  Challenger,  The  first  gnathopods 
have  the  sixth  joint  or  hand  fringed  with  very  peculiar 
spines  of  two  kinds.  The  type-species  is  Serolis  paradoxa 
(Fabricius),  at  first  named  Oniscus  paradoxus  by  Fabricius 
in  1775,  and  afterwards  transferred  by  him  to  his  genus 
Gymothoa,  In  1833  Eights  described  Brongniartia  trilohi- 
toides^  from  Patagonia.     By  Milne-Edwards  and  Audouin 
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this  was  removed  from  the  fossil  genus  and  twice  renamed 
as  Serolis  Brongniartiana  and  as  Serolis  trilobitoides.  Bed- 
dard  considers  it  to  be  perhaps  the  same  as  Studer's  Serolis 
comuta  from  the  Crozets  and  Kerguelen.  The  distribution 
of  the  genus  is  rather  peculiar,  for  though  the  type,  first 
reported  from  Tierra  del  Fuego,  is  said  by  Leach  to  occur 
also  on  the  coast  of  Senegal,  and  Serolis  canrwi^a, -Locking- 
ton,  has  been  recently  described  from  California,  all  the 
other  species  belong  to  the  Southern  hemisphere.  The 
shallow-water  species  do  not  even  extend  north  of  latitude 
30°  S.,  and  though  some  of  the  deep-water  species  approach 
the  equator,  none  of  them  pass  to  the  north  of  it.  Serolis 
necera,  Beddard,  was  dredged  up  from  a  depth  of  2,040 
fathoms,  and  Serolis  Bromleyana,  v.  Willemoes  Suhm, 
from  the  slightly  smaller  depth  of  1 ,975  fathoms.  The 
latter  somewhat  exceeds  the  former  species  in  sizp,  and  is 
the  largest  in  the  genus.  The  male  is  more  than  two 
inches  long  and  more  than  two  inches  broad,  and,  if  the 
length  is  reckoned  not  along  the  central  line  ]3ut  from  the 
rostrum  to  the  end  of  the  greatly  produced  sixth  side- 
plate,  it  exceeds  three  inches.  All  the  deep-sea  species 
except  Serolis  antardica,  Beddard,  agree  in  having  these 
side-plates  greatly  produced,  especially  in  the  male.  The 
Australian  Serolis  minuta^  Beddard,  only  a  sixth  of  an  inch 
in  length  and  in  breadth,  is  the  smallest  species  known. 
Five  other  species  belonging  to  Australia  form  a  con- 
nected group,  in  which  the  dorsal  portion  of  the'  sixth 
peraeon-segment  is  extremely  narrow,  and  that  of  the 
seventh  is  either  absent  or  fused  with  the  first  of  the  pleon. 
In  these  characters  they  agree  only  with  Serolis  minuta^ 
and  are  separated  from  that  by  having  the  side-plates  of 
the  pleon  undeveloped.  These  Australian  species  are 
named  australiensis,  elongata^  pallida^  longicavdata,  by  Bed- 
dard, accompanying  the  earlier  tuberculata  of  Grube.  The 
island  of  Kerguelen,  so  richly  supplied  with  sessile-eyed 
Crustacea,  has  three  species,  Serolis  comuta,  Studer,  S&rolis 
septemcarinata,  Miers,  and  Serolis  latifrons,  White. 

Mr.  Beddard  finds  that  the  deep-sea  species  are  distin- 
guished in  an  important  manuer  from  those  of  shallow 
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water  by  the  character  of  the  eyes.  *  The  results,'  he  says, 
'  of  my  investigations  into  the  minute  structure  of  the  eye 
in  Serolis  may  be  briefly  summed  up  as  follows : — (1)  The 
shallow-water  species  inTariably  possess  well-developed 
eyes  which  are  fundamentally  similar  to  those  of  other 
Isopoda,  but  differ  in  several  particulars ;  the  retinula3  are 
composed  of  only  four  cells ;  the  rhabdom  is  often  a  highly 
complicated  structure  unlike  that  of  other  Crustacea. 
Another  element  unrepresented  (?)  in  the  eyes  of  other 
Crustacea  is  present,  consisting  5f  two  large  hyaline  nu- 
cleated cells  placed  below  the  rhabdom  and  between  the 
retinal  cells.  (2)  In  the  deep-sea  species  the  eyes  are 
either  altogether  absent  (Serolis  antarctica\  or,  if  present, 
show  signs  of  structural  degeneration;  no  retinula,  at 
least  nothing  comparable  to  the  retinula  in  the  eyes  of  the 
shallow-water  species,  is  present,  but  the  vitreous  body  is 
represented.  The  vitreous  bodies  may  be  enclosed  in  a 
sheath  of  pigment  {Serolis  necera),  or  there  may  be  no 
pigment  present  (Serolis  gracilis,  Serolis  Bromley aTia).' 

From  examination  of  the  contents  of  the  stomachs 
Mr.  Beddard  has  come  to  the  conclusion  that  these  inter- 
esting Crustaceans  are  upon  occasion  cannibals. 

Family  5. — SiihoiTomid'Oe, 

The  body  is  convex,  the  head  transverse ;  the  pleon  is 
vaulted  over  the  pleopods,  its  earlier  segments,  exclusive 
or  inclusive  of  the  first,  being  usually  fused  into  a  shori 
segment  marked  more  or  less  by  sutural  lines,  the  terminal 
segment  being,  on  the  other  hand,  very  large.  The  eyes 
are  generally  wide  apart ;  both  pairs  of  antennas  have  the 
flagellum  multiarticulate  and  well  marked  off  from  the 
peduncle.  The  mandibles  have  a  thVee-jointed  *  palp  ; ' 
the  first  maxillae  have  two  plates,  the  second  three ;  the 
maxillipeds  are  seven-jointed,  the  second  joint  being  pro- 
duced into  a  plate.  The  limbs  of  the  peraeon  are  slender, 
generally  with  bifid  fingers.  The  first  three  pairs  of  pleo- 
pods are  ciliated,  with  the  outer  branches  not  opercular ; 
the  second  pair  in  the  male  have  a  stilet  on  the  inner 
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branch.  The  uropods  are  affixed  near  the  base  of  the 
terminal  segments,  and  have  not  more  than  one  branch  that 
is  movably  articulated. 

The  family  is  at  present  in  a  state  of  considerable 
confusion.  Genera  and  species  have  been  established  on 
characters  which,  it  has  since  been  ascertained,  are,  at 
least  in  some  instances,  only  marks  of  age  or  sex.  In 
recent  years  various  suggestions  have  been  made  for  can- 
celling several  of  the  genera  so  established,  but  without 
any  effective  investigation  to  determine  whether  there  may 
not  be  valid  distinctions  to  take  the  place  of  those  which 
have  proved  inappropriate.  In  the  very  erudite  and  com- 
prehensive work  on  the  Crustacea  by  Gerstaecker,  now  in 
course  of  publication  in  Germany,  the  reduction  of  genera 
has  been  carried  far  beyond  what  will,  I  think,  be  found 
eventually  tenable.  In  several  of  the  genera  the  character 
that  has  attracted  earnest  attention  has  been  some  dorsal 
spine  developed,  now  on  one,  now  on  another  part  of  the 
animal.  As  a  rule,  it  now  appears  that  these  outgrowths 
belong  to  the  male,  and  not  to  the  female,  but  the  attempt 
to  refuse  them  all  generic  value  on  this  account  is  not 
likely  to  be  successful. 

Sphceroma,  Latreille  (in  Bosc),  1802,  has  the  body 
usually  contractile  into  a  sphere,  as  implied  by  the  name  ; 
the  telson  is  without  any  apical  incision.  Neither  pair  of 
antennas  is  elongate ;  the  mandibles  have  a  dentate  cutting- 
edge  and  strong  molar ;  the  first  maxillae  have  denticulate 
spines  on  the  outer  plate  ;  the  maxillipeds  have  the  '  palp ' 
strongly  ciliated.  The  limbs  of  the  peraeon  are  all  ambu- 
latory, not  powerful,  but  with  short  and  thick  fingers. 
The  upper  or  outer  branch  of  the  fourth  and  fifth  pleopods 
is  thin  and  laminar,  acting  as  an  operculum  to  the  pleated 
branchial  inner  branch.  The  outer  branch  in  these  and 
sometimes  also  in  the  third  pair  is  unequally  divided  by 
a  suture.  The  free  outer  branch  of  the  uropods  is  sub* 
equal  to  the  prolongation  of  the  peduncle  which  represents 
the  inner  branch.  The  species  are  numerous,  but  not  all  well 
ascertained.  Of  the  British  species,  Sphceroma  serratum 
(Fabricius)  is  occasionally  found   on  the  shore   in   large 
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groups.  The  specific  name  refers  to  the  serrate  margin  of 
the  movable  branch  of  the  uropods.  Sphcermna  curium^ 
Leach,  is  common  among  seaweeds  on  the  coast  of  Devon, 
but  isolated  rather  than  in  groups.  Sphceroma  Prideaux- 
ianum,  Leach,  may  be  regarded  as  a  synonym  of  the  pre- 
ceding, founded  on  large  specimens.  tSphceroma  mgicavda, 
Leach,  is  distributed  over  the  coasts  of  England,  Scotland, 
and  Ireland,  frequently  where  the  water  is  not  very 
saline,  as,  for  instance,  at  Barnstaple  in  North  Devon. 
The  stilets  of  the  second  pleopods  in  the  male  are  very 
elongate,  apically  widened  and  rounded.  Sphceroma 
Hookeri,  Leach,  is  very  similar  to  the  preceding  species, 
but  distinguished  by  two  small  longitudinal  ridges  on  the 
pleon.  Both  species  have  been  taken  in  company  on  the 
coast  of  Sussex. 

Zuzara,  Leach,  1818,  was  established  for  species  differ- 
ing from  Sphcermrub  by  having  the  outer  branch  of  the 
uropods  larger  than  the  fixed  inner  one,  and  concave  above 
instead  of  flat.  The  species  also  have  the  sixth  segment 
of  the  peraeon  dorsally  produced. 

Ncesa,  Leach,  1818  (Nescea,  Leach,  1814,  preoccupied), 
has  the  sixth  segment  of  the  peraeon  larger  than  the  others, 
and  produced  backwards  in  a  bidentate  process.  The  uro- 
pods are  affixed  not  at  the  base,  but  near  the  further  end, 
of  the  terminal  segment,  and,  while  the  fixed  inner  branch 
is  directed  transversely  inward,  the  movable  outer  one  ex- 
tends backwards  beyond  the  end  of  the  segment.  In  the 
British  species  Ncesa  hidentata  (Adams),  the  pleon  is  rugose 
with  two  dorsal  tubercles  and  a  terminal  excavation.  Bate 
and  Westwood  suggest  that  this  species  may  prove  to  be 
the  male  of  Dynaynene  Montagui,  Leach,  in  which  there 
are  two  dorsal  tubercles  on  the  sixth  segment  of  the  peraeon 
and  two  on  the  pleon.  It  seems  not  improbable  that  the 
species  named  Dynamene  imbra  and  Dynamene  mridia  by 
Leach,  and  Gampecopea  versicolor  by  Rathke,  may  repre- 
sent the  female,  and  Dynamene  Montagui  the  young  male, 
of  Ncesa  hidentata.  These  forms  are  all  found  on  British 
coasts  under  similar  conditions  and  with  the  same  varia- 
tions of  colour — green,  or  red,  or  variously  mottled ;  but 
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the  Dynamene  forms  have  the  pleon  Bot  rugose  and  the 
uropods  fixed  some  way  up  the  terminal  segment,  and  the 
branches  not  in  any  marked  manner  extending  beyond  it, 
nor  separated  from  one  another.  The  forms  rubra  and 
viridis  are  also  without  dorsal  tubercles.  Ko  one  appears 
to  have  ever  found  the  Ncesa  form  or  Dynamene  Montagui 
carrying  eggs,  and,  as  they  are  not  at  all  uncommon,  they 
may,  therefore,  be  presumed  to  be  of  the  male  sex.  The 
differences  between  the  female  Dynamene  and  Ncesa  in  the 
hinder  half  of  the  animal  are  superficially  very  great,  but 
they  are  bridged  over  to  a  certain  extent  by  the  inter- 
mediate form  of  Dynamene  Montagui.  All  the  three  forms 
agree  in  having  both  branches  of  the  fourth  and  fifth  pleo- 
pods  furuished  with  transverse  folds  or  pleats  so  as  to  be 
fully  branchial.  Dynamene  in  1814  had  as  yet  no  species. 
Gymodoce,  Leach,  1814.  It  is  not  easy  to  understand 
why  authors  have  combined  not  only  to  adopt  a  different 
form  of  this  name,  but  to  base  the  alteration  on  Leach's 
original  authority.  In  this  genus  the  pleon  is  dorsally 
tuberculate,  with  two  apical  notches,  and  the  outer  branch 
of  the  uropods  so  placed  that  it  cannot  completely  close 
under  the  inner,  both  branches  remaining  always  salient. 
The  British  species  are  Gymodoce  truncata,  Leach,  and 
Gymodoce  emarginata,  Leach,  the  latter  of  which  has  not 
recently  been  found.  Gymodoce  Lamar ckii,  Leach,  from 
Sicily,  is  briefly  described,  and  not  in  agreement  with  the 
generic  definition.  M.  Eugene  Hesse  has  persuaded  him- 
self, not  only  that  Dynamene  is  the  female  of  Ncesa,  which 
is  possible,  but  that  Sphceroma  is  the  female  of  Gymodoce, 
which  certainly  cannot  be  accepted  on  such  arguments  as 
he  produces.  As  between  British  species  assigned  to  the 
two  genera,  there  is  no  resemblance  of  colouring  worth 
speaking  of,  and  no  community  of  residence,  except  that 
Gymodoce  is  occasionally  and  very  rarely  found  on  some  of 
the  shores  that  also  yield  Sphceroma,  In  Sphceroma  quadrir- 
dentatum,  Say,  Mr.  Harger  has  ascertained  that  neither 
sex  is  a  Gymodoce,  The  curious  fact  remains  that  no 
ovigerous  Gymodoce  has  yet  been  recorded.  It  is,  perhaps, 
still  more  singular  that  the  sexual  characters  in  this  group 
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fihould  have  been  so  little  examined,  that  their  relation- 
ships are  left  rather  to  speculative  argument  than  to  any 
basis  of  observed  facts.  I  can,  however,  myself  testify  that 
Sphceroma  rugieavda,  Leach,  need  not  have  recourse  to 
Gymodoce  for  a  male  form.  In  the  character  of  the  pleo- 
pods  Gymodoce  agrees  with  Sphceroma  as  opposed  to  Ncesa, 
although,  as  to  the  stilets  of  the  second  pair,  in  Gymodoce 
iruncata  they  are  apically  narrowed. 

The  species,  Gymodoce  abyssorum^  Beddard,  from  1,070 
fathoms,  oflf  New  Guinea,  must  be  transferred  to  a  new 
genus,  for  which  I  propose  the  name  Noesicopea.  The  last 
segment  of  the  peraDon  is  much  narrower  than  the  segment 
before  or  the  segment  behind  it,  and  has  the  side-plates 
rudimentary.  There  are  two  median  dorsal  teeth,  one 
behind  the  other,  on  the  pleon.  The  fourth  and  fifth 
pleopods  have  both  branches  fully  branchial.  The  uropods 
in  the  male  have  the  inner  branch  rudimentary,  the  outer 
greatly  prolonged.  In  the  female  they  are  placed  higher 
up  than  in  the  male,  with  a  longer  inner  branch,  and  the 
outer  not  much  longer  than  the  inner.  The  name  refers 
to  the  combination  of  characters  found  in  Ncesa  and  in  the 
genas  next  to  be  mentioned. 

Gampecopea,  Leach.  1814,  has  the  sixth  segment  of  the 
peraeon  produced  m  the  male,  but  not  in  the  female.  The 
uropods  are  inserted  high  up  on  the  terminal  segment, 
and  have  the  movable  branch,  long,  curved,  and  produced 
beyond  the  apex  of  the  segment;  while  the  inner  branch, 
marked  oflf  by  a  partial  suture  from  the  peduncle,  is  a 
mere  knob,  only  distinguishable  on  the  under  side.  It 
can  scarcely  be  doubted  that  only  one  British  species  of 
this  genus  is  at  present  known,  Gampecopea  hirsuta  (Mon- 
tagu), of  which  Ga/mpecopea  Gravchii,  Leach,  is  the  female. 
The  two  forms  are  constantly  found  in  company  in  the 
little  blackish  or  dark  green  sea-weed,  Lichina  pygmcea. 
In  colour  they  entirely  agree,  as  in  almost  all  other  par- 
ticulars except  the  long  tooth  on  the  sixth  peraeon- segment. 
In  some  specimens  this  tooth  may  be  seen  in  various 
stages  of  growth,  while  others  are  entirely  without  it. 
All  specimens  roll  themselves  up  very  tightly,  so  that,  in 
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spite  of  the  projecting  uropods  and  even  of  the  peraeon- 
process,  they  roll  about  with  great  facility.  The  projections 
from  the  body  promote  their  resemblance  to  the  weed 
among  which  they  live.  Gampecopea  lineata^  Hesse, 
taken  '  under  stones,  near  Brest,'  seems  to  be  the  same 
species. 

Giliccea^  Leach,  1818,  has  the  front  or  median  part  of 
the  pleon  dorsally  produced  into  a  long  spine  in  the  male, 
but  not  in  the  female.  The  apex  of  the  pleon  is  notched 
as  in  Cymodoce, 

CycloidHra,  Stebbing,  1878  (Gyclura^  Stebbing,  1874, 
preoccupied),  has  the  pleon  wider  than  the  preceding 
part  of  the  animal,  a  peculiarity  which  it  shares  with  very 
few  of  the  Isopoda.  The  large  oval  branches  of  the 
uropods  are  of  unusually  thin  texture,  and  are  very  salient, 
the  movable  outer  branch  folding  only  partially  beneath 
the  fixed  inner  one.  The  Australian  type-species,  Gychi- 
dura  venosa^  has  the  seventh  segment  of  the  pereeon  pro- 
duced into  a  large  dorsal  spine,  at  least 
in  the  male.  A  new  genus  near  to  Gycloi- 
dura  may  be  required  for  the  Califomian 
species,  Sphceroma  amplicauda,  Stimpson. 
IsoclddiLS,  Miers,  1876,  rather  closely 
resembles  the  preceding  genus,  but  has 
the  uropods  '  subequal,  of  a  slightly  sig- 
moid shape,  and  acute  at  the  extremity.' 
The  spine  of  the  seventh  peraeon-segment 
is  not  developed  in  the  female.  The 
species,  armatus  (Milne-Edwards)  and 
spiniger  (Dana),  are  from  New  Zealand. 

Ceratocephdlus^  Woodward,  1877,  has 
the  head  produced  in  the  male  into  three 
large  processes  of  which  the   central  is 
much  the  longest.     In  the  female  *  faintly 
Fig.  81.  -cerator^ha-  marked  projectious '  take  the  place  of  the 
Jus   Grayanut  Wood-  proccsses.     The  terminal  segment  of  the 

pleon  IS  produced  m  an  obtusely  pointed 
process  beyond  the  uropods,  which  are  aflSxed  high  up  on 
the  sides  of  the  segment,  and  have  the  outer  movable  branch 
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quite  tninute.  The  second  antennae  are  unusually  elongate. 
It  is  probable  that  Bregmocerella  tricomis,  Haswell,  from 
Port  Jackson,  is  specifically  as  well  as  generically  identi- 
cal with  Cer  otocephalus  Gray  anus  ^  Woodward,  from  Bass's 
Strait,  although  the  figures  given  differ  in  some  particulars. 

GirceiSy  Milne-Edwards,  1840.  The  head  and  body 
are  comparatively  elongate,  the  segments  of  the  peraeon 
little  flexible ;  the  first  antennae  have  a  very  large  basal 
joint,  with  the  second  joint  embedded  in  its  apical  emargi- 
nation ;  the  uropods  have  the  outer  branch  longer  than  the 
inner.  Both  the  species  are  southern,  and  their  names 
tridentata  and  bidentata  refer  to  the  apical  notching  of  the 
pleon. 

Amphoroidea,  Milne-Edwards,  1840,  has  the  first  joint 
of  the  first  antennae  greatly  dilated ;  the  first  segment  of 
the  pleon  distinct  but  rudimentary ;  both  the  branches  of 
the  fourth  and  fifth  pairs  of  pleopods  transversely  fluted  for 
branchial  purposes.  The  type-species,  Amphoroidea  typa, 
from  Chili,  seen  from  above  and  by  help  of  the  projecting 
first  joints  of  the  upper  antennae,  has  the  outline  of  a  jar 
or  amphora.  Dana  names  a  second  species  avstraliensis, 
G.  M.  Thomson  describes  Amphoroidea  falcifer,  from  New 
Zealand,  but  thinks  it  may  be  identical  with  one  or  other 
of  the  two  species  just  mentioned. 

Gassidina^  Milne-Edwards,  1840,  has  the  body  greatly 
dilated  beyond  the  insertions  of  the  slender  legs.  The 
uropods  do  not  reach  the  narrow  apex  of  the  terminal 
segment,  and  have  the  outer  movable  branch  much  smaller 
than  the  fixed  inner  one.  Gassidina  typa,  Milne-Edwards, 
is  only  a  third  of  an  inch  long.  The  species  latistyliSj 
Dana,  is .  said  by  Miers  to  be  a  synonym  of  emarginata^ 
Gu^rin-Meneville.  This,  according  to  Studer,  reaches  a 
length  of  an  inch  and  a  quarter  and  a  breadth  of  more 
than  four-fifths  of  an  inch  in  the  male,  though  the  female, 
which  is  a  little  over  an  inch  in  length,  is  only  two-fifths 
of  an  inch  broad.  Studer  describes  a  third  species,  Gassidina 
maculata,  which,  like  emarginaia^  is  found  at  Kerguelen 
Island,  and  6.  M.  Thomson  describes  a  fourth  species, 
Gassidina  neo-zealanica^  from  New  Zealand. 

27 
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Haswellia,  Miers,  1884  (a  new  name  for  the  pre- 
occupied Calypfura,  Has  well,  1881),  has  the  last  segment 
of  the  peraeon  produced  into  a  broad  plate  or  shield  over 
and  beyond  the  pleon.  The  pleon  has  a  terminal  qua- 
drangular notch,  with  a  squarish  lobe  within  it.  The  first 
antennae  are  broad  at  the  base.  The  type  is  HasweUia 
camea  (Haswell). 

AndnuSj  Milne-Edwards,  1840,  has  the  body  flattened^ 
the  pleon  triangular  with  a  truncate  tip ;  the  eyes  dorsal 
instead  of  lateral ;  the  first  and  second  gnathopods  sub- 
chelate  with  long  curved  fingers ;  the  uropods  with  only 
one  branch,  which  is  long  and  narrow,  and,  as  in  Ncesa 
and  Gampecopea^  does  not  hug  the  telson.  The  single' 
species,  Andnus  depressus  (Leach),  exhibits  considerable 
diversity  in  the  forms  of  the  limbs  of  the  peraeon. 

Scutuloidea^  Chilton,  1882,  has  the  body  not  very  con- 
vex, the  peraeon  much  broader  than  the  head,  the  pleon 
broadly  triangular,  emarginate  at  the  apex,  and  the 
uropods  contiguous  to  it,  very  salient,  single-branched, 
consisting  of  a  large  squamiform  plate.  The  type  is 
Scutuhidea  mdculata^  Chilton,  from  New  Zealand.  The 
second  gnathopods  are  longer  than  the  other  limbs  of  the 
peraeon. 

Plakarthrium^  Chilton,  1882,  has  the  body  much  de- 
pressed, with  the  side-plates  of  the  peraeon  greatly  ex- 
panded, the  first  pair  produced  forward  at  the  sides  of  the 
head,  and  the  seventh  pair  backwards  nearly  to  the  ex- 
tremity of  the  uropods.  The  two  basal  joints  of  the  first 
antennae  and  the  third  and  fourth  joints  of  the  second  are 
expanded,  enclosing  all  the  front  of  the  head.  The  pleon 
is  rectangular,  with  the  uropods  sub-terminal,  the  outer 
branch  short,  apically  dilated.  Plaka/rthium  typicvmy 
Chilton,  found  on  the  seaweed  EJchnia  radiatay  in  Lyttel- 
ton  Harbour,  New  Zealand,  '  affords  a  very  good  example 
of  protective  resemblance,  for  the  body  being  very  flat  and 
of  a  brown  colour  can  scarcely  be  distinguished  from  the 
seaweed,  to  which  it  closely  adheres.'  Its  position  among 
the  Sphaeromidae  is  somewhat  doubtful,  if  it  be  the  case 
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weed  Macrocystis,  not  burrowing  into  wood.  He  believes 
that  the  *  palp '  of  the  mandible  is  only  two-jointed.  The 
epipod  of  the  maxillipeds  is  much  larger  than  in  Limncyiia 
lignoruniy  and  is  apically  widened  instead  of  having  an 
acute  apex. 
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CHAPTER  XXIII 

TRIBE  in. — VALVIFERA 

Here  the  uropods  undergo  a  remarkable  metamorpliosis, 
and  assume  a  function  distinct  from  any  that  thej  have 
elsewhere,  for  like  a  pair  of  folding  doors  they  form  a  great 
part  of  the  ventral  surface  of  the  pleon,  these  valves  closing 
over  the  five  pairs  of  branchial  pleopods  or  opening  to 
admit  the  water  to  them. 

In  the  '  History  of  the  British  Sessile-eyed  Crustacea,' 
vol.  ii.  pp.  358,  368,  375, 378,  the  uropods  are  successively 
spoken  of  as  '  the  first  or  anterior  pair  of  pleopoda,'  as  per- 
taining to  '  the  first  segment  of  the  tail,'  as  being  absent  in 
the  IdoteidaB,  where  there  is  said  to  be  a  '  conversion  of 
the  fifth  pair  of  pleopoda  into  a  continuous  operculum  for 
the  protection  of  the  branchial  organs,'  and  lastly,  in  the 
genus  Idotea,  as  '  a  strong  outer  pair  (which  are  the  ter- 
minal uropoda),  forming  an  operculum '  over  the  *  five 
pairs  of  very  delicate  branchial  appendages.'  Of  these 
four  statements  the  first  two  are  consistent  but  erroneous, 
the  last  two  are  inconsistent  with  the  first  and  with  one 
another;  only  the  final  one  is  correct.  All  the  four,  as  it 
happens,  appeared  in  the  same  number  of  the  ^vork,  namely. 
Part  19,  published  October  1,  1867,  so  that  the  confusion 
is  difficult  to  account  for,  even  as  an  accident  of  dual 
authorship. 

The  tribe  includes  two  well-separated  families,  the 
Arcturidae  and  Idoteidae. 

Fa/mily  1. — Arcturidce. 

The  form  of  the  animal  is  elongate  and  sometimes 
cylindrical ;  the  segments  of  the  pleon  are  more  or  less 
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coalesced.  The  second  antennae  are  large  and  long ;  the 
mandibles  have  a  molar  tubercle  but  no  '  palp ;  *  the  outer 
plate  of  the  first  maxillae  and  the  inner  plate  of  the  second 
are  broad  ;  the  maxillipeds  have  an  oval  epipod,  a  broadly 
expanded  plate  to  the  second  joint,  and  the  five  joints  of 
the  *palp'  not  very  large ;  the  first  four  pairs  of  limbs  of  the 
peraDon  are  directed  forwards,  slender,  ciliated,  with  the 
terminal  joint  minute;  the  last  three  pairs  are  stouter, 
ambulatory,  with  the  terminal  joint  bifid.  The  opercular 
uropods  have  the  inner  branch  much  shorter  than  the 
peduncle,  the  outer  branch  rudimentary  or  sometimes 
entirely  wanting.  When  the  valves  are  closed  the  branch 
of  the  uropods  which  is  homologically  the  outer  is  shut  up 
inside,  even  when  present. 

Ardunts,  Latreille,  1804,  has  the  flagellum  of  the 
second  antennae  more  than  four-jointed,  the  fourth  segment 
of  the  peraeon  not  greatly  longer  than  the  others,  the  mar* 
supium  of  the  female  composed  of  four  pairs  of  plates. 
The  arctic  Ardurus  Bajfini  (Sabine)  grows  to  a  length  of 
threa  inches.  Mr.  F.  E.  Beddard  has  described  thirteen 
new  species  brought  from  various  parts  of  the  world  by  the 
Challenger,  Others  have  been  described  by  Miers,  Sars, 
and  Studer.  Almost  all  have  a  striking  appearance  from 
the  armature  of  spines  or  tubercles.  In  their  clinging 
habit  and  general  appearance  they  have  some  resemblance 
to  the  amphipod  group,  the  Caprellidae,  some  of  which  are 
also  very  spinose.  It  is  interesting  to  observe  that  in 
creatures  which  are  structurally  very  distinct  a  similar 
mode  of  life  goes  with  a  similar  general  appearance,  so  that 
the  similarity  of  life  may  be  supposed  to  have  produced  the 
similarity  of  look. 

Astadlla,  Cordiner,  1795  (j=Leada,  Johnston,  1825),  has 
the  flagellum  of  the  second  antennae  not  more  than  four- 
jointed,  the  fourth  segment  of  the  peraeon  much  longer  than 
any  of  the  others,  and  the  marsupium  of  the  female  con- 
sisting of  two  plates  affixed  to  this  segment.  There  is  no 
reason  for  discarding  Johnston's  Lencia,  on  the  ground  that 
thenlifferent  nameLeachia  was  preoccupied.  It  is  a  common 
and  quite  justifiable  practice  to  form  generic  names  by 
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occurs  in  the  North  Atlantic,  Astacilla  marionis,  Beddard, 
in  the  Southern  Ocean.  The  young  of  this  genus  some- 
times, if  not  always,  have  the  fourth  segment  of  the  peraeon 
not  elongate,  just  as  in  Ardui-vs. 

Family  2. — Idoteidoe, 

The  body  is  ovate  or  oblong,  or  more  or  less  oblong- 
ovate.  The  mouth-organs  and  pleon  and  its  appendages 
are  nearly  as  in  the  preceding  family,  but  the  maxillipeds 
sometimes  have  the  '  palp '  become  three-jointed  by  coa- 
lescence. The  second  antennae  are  not  as  a  rule  greatly 
elongate;  the  flagellum  may  be  rudimentary,  single- 
jointed,  or  more  usually  multiarticulate.  The  limbs  of  the 
peraeon  are  usually  nearly  alike,  but  the  first  three  pairs 
are  sometimes  subchelate,  and  the  last  two  may  be  '  mul- 
tiarticulate.' 

GlyptondttLS,  Eights,  1852,  has  the  maxilliped-' palp ' 
three-jointed,  the  two  terminal  joints  being  fused  and  also 
the  two  that  precede  them.  The  first  three  pairs  of  limbs  of 
the  peraeon  have  the  sixth  joint  dilated  and  are  subchelate. 
The  pleon  has  three  or  four  complete  sutures ;  the  stilets 
on  the  second  pair  of  pleopods  in  the  male  are  very 
elongate ;  the  outer  branch  of  the  uropods  is  minute. 
Glyptonokis  ant(wcticu8,  Eights,  being  '  dorsaUy  sculptured,^ 
corresponds  with  the  generic  name.  It  attains  a  length  of 
three  inches  and  a  half  by  a  breadth  of  an  iuch  and  three- 
quarters,  and  is,  therefore,  one  of  the  monster  Isopods. 
The  Arctic  species,  which  also  occurs  in  the  Baltic  and  the 
depths  of  the  Swedish  Lakes,  Glyptonotvs  entom/tn  (Linn.), 
is  not  much  "smaller  than  the  preceding.  Chiridotea, 
Harger,  1878,  is  regarded  by  Miers  as  a  synonym  of 
Glyptonottis. 

Glicetilia,  Dana,  1852.  Mr.  Miers,  in  his  elaborate  '  Re- 
vision of  the  Idoteidae,'  says: — *  The  multiarticulate  character 
of  the  sixth  and  seventh  thoracic  legs  is  probably  not  a 
character  of  the  importance  assigned  to  it  by  Dana.  In 
its  ovate  form,  four- segmented  postabdomen  [pleon],  and 
elongated  antennules,  the  relationship  of  GhxtUia  to  Glyj^ 
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tonoius  is  obvious ;  but  the  antennules  in  Ghcetilia  are  placed 
immediately  above  the  antennae,  as  in  EdotiaJ  In  Ghcetilia 
ovata,  Dana,  the  sixth  pair  of  legs  are  described  as  being 
*  twice  as  long  as  the  entire  animal,  terminating  in  a  very 
long  bristle-like  extremity,  which  consists  of  numerous 
joints.  The  seventh  pair  has  also  a  multiarticulate  ex- 
tremity, which  is,  however,  quite  short.'  Dana  thought  a 
separate  family  Chaetiliidae  necessary  for  this  genus. 

ArcturideSj  Studer,  1882,  in  general  appearance  and  in 
the  length  of  the  second  antennae  approaches  Arcturus^  but 
the  short-jointed  limbs  are  all  very  nearly  alike,  though  the 
first  are  shortest,  and  the  three  following  pairs  a  little 
more  prehensile  than  those  to  the  rear.  In  the  southern 
Arcturides  comutus,  Studer,  the  head  has  a  pair  of  frontal 
horns,  and  is  not  articulated  with  the  first  peraeon-segment 
though  divided  from  it  by  a  suture. 

Idotea^  Fabricius,  1798,  has  the  second  antennae  mode- 
rately elongate ;  the  maxilliped-*  palp  '  four-jointed,  only 
the  last  two  joints  being  fused ;  the  limbs  of  the  peraeon 
all  nearly  alike,  with  the  sixth  joint  not  or  not  m^uch  ex- 
panded, but  the  seventh  prehensile.  The  uropods  have  on 
the  basal  plates  a  raised  line  near  and  almost  parallel  to 
the  inner  margin,  and  an  apical  plumose  seta,  which  is 
concealed  under  the  terminal  plate.  The  species  are  very 
numerous,  and  several  additional  genera  have  been  pro- 
posed which  Mr.  Miers  does  not  think  worthy  to  be 
upheld. 

Idotea  marina  (Linn.)  is  the  name  he  adopts  for  that 
which  Bate  and  Westwood  describe  as  Idotea  triaitspidata^ 
Desmarest,  and  Idotea  pelagica,  Leach,  and  which  has  also 
been  called  by  a  dozen  other  names.  It  is  very  abundant. 
Its  distribution  appears  to  be  almost  cosmopolitan.  In 
sizf  and  colour  it  is  extremely  variable.  Idotea  metaUica^ 
Bosc,  which  seems  to  have  as  great  a  range  over  the  world, 
is,  however,  not  recorded  from  British  coasts.  Idotea 
emargiriata^  Fabricius.  is  common  in  British  waters,  but 
not  like  marina  on  the  shore,  and  the  same  may  be  said 
of  Idotea  linearis  (Linn.),  with  which  Mr.  Miers  com- 
bines the  curiously  striped  Idotea  sexlineata  of  Kr5yer. 
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Idotea  lacustris,  Thomson,  from  New  Zealand,  can 
make  itself  at  home  in  fresh  water.  It  has  been  taken  by 
Mr.  Chilton  in  Mihiwaka  Creek,  a  mountain  stream,  at 
200  feet  or  more  above  the  sea-level.  The  young  leave 
the  marsupium  with  all  the  segments  developed  and  their 
appendages  present,  but  the  second  antennae  having  a 
single -jointed  instead  of  a  multiarticulate  tiagellum. 

Idotea  jnismatica  (Risso)  belongs  to  a  section  in  which 
the  pleon  is  composed  of  four  or  five  instead  of  only  three 
more  or  less  distinct  segments,  and  in  which  the  species 
are  small,  with  a  few-jointed  flagellum  to  the  second 
antennae.  It  has  a  small  outer  branch  to  the  uropods. 
It  is  found  in  North  and  South  Devon,  and  has  been  de- 
scribed by  Bate  and  Westwood  as  Idotea  pa/rallela.  It  is  a 
question  whether  a  separate  genus  ought  not  to  be  named 
for  the  group  of  species  to  which  it  belongs.  ZenoMa^ 
Risso,  1826,  in  which  it  was  originally  placed,  is  a  preoc- 
cupied name. 

Idotea  acuminata  (Leach)  belongs  to  a  section  in  which 
all  the  segments  of  the  pleon  are  dorsally  fused  and  form  a 
single  piece.  In  Idotea  appendiculata  (Risso)  it  has  a 
synonym,  the  two  different  forms  of  pleon  being  connected 
by  numerous  gradations.  The  species  is  found  in  North 
and  South  Devon,  and  in  the  Clyde  as  well  as  in  the 
Mediterranean.  For  the  group  to  which  it  belongs  perhaps 
the  genus  Leptosoma,  Risso,  1826,  should  be  upheld,  with 
a  substitute  for  the  name  which  again  is  preoccupied. 
Miers  includes  in  this  group  the  Australian  Grabyzos  longi^ 
caudatuSj  Spence  Bate,  1863,  although  in  that  species  the 
head  is  fused  with  the  first  segment  of  the  peraeon. 

Edotia^  Guerin-M6neville,  1829-44,  has  the  body 
rather  convex,  and  the  pleon  one-  or  two-jointed.  The 
second  antennae  are  either  short  with  an  obsolete  or  rudi- 
mentary flagellum,  or  well  developed.  The  limbs  of  the 
peraeon  have  the  seventh  joint  strong,  the  sixth  joint  in 
the  first  three  pairs  not  greatly  dilated.  The  uropods  have 
the  basal  plates  crossed  by  an  oblique  line.  Th^  Arctic 
Edotia  bint^pida  (Owen)  is  beautifully  coloured.  It  has 
the  second  antennae  well  developed.     Edotia  trildha  (Say) 
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is  an  instance  of  the  group  in  which  the  flagellum  of  the 
second  antennae  is  rudimentary.  Sars  remarks  that  in  his 
opinion  *  Harger's  genus  Synidotea  [1878]  should  for  the 
present  be  retained  for  the  two  Arctic  species  /S.  hicitspida 
and  /S.  noduhsa  [(Kroyer)],  both  differing  distinctly  from 
the  form  described  by  Uu6rin-M6neville — Edotia  tuber-- 
culata — in  the  well-developed,  multiarticulate  flagellum  on 
the  second  pair  of  antennae/ 

Gleantis^  Dana,  1849,  is  distinguished  by  the  flagellum 
of  the  second  antennae  being  all  fused  into  a  single  piece, 
but  even  this  character  is  sometimes  shared  by  Idotea 
prismatica.  The  pleon  in  Cleantis  may  consist  either  of 
one,  two,  three,  or  five  distinct  segments.  The  New 
Zealand  species,  Cleantis  tnMcola,  Thomson,  is  eleven  times 
as  long  as  it  is  broad.  Mr.  Chilton  is  disposed  to  regard 
it  as  normally  not  a  tube-dweller,  though  the  type-speci- 
men was  found  in  a  tube.  The  species  with  all  the  seg- 
ments of  the  pleon  fused,  such  as  deantia  filiformis  (Say) 
from  the  United  States,  were  referred  by  Dana  and  Harger 
to  a  separate  genus,  Erichsonia,  Dana,  1849. 

On  this  family  the  work  by  Miers  already  mentioned 
and  Harger's  *  Report  on  the  Marine  Isopoda  of  New 
England  and  adjacent  waters '  are  essential  to  the  student 
for  the  groundwork  of  his  inquiries. 
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CHAPTER  XXIV 

TRIBE  IV. — ASELLOTA 

The  second  pair  of  antennse  are  elongate ;  the  maxillipeds 
are  furnished  with  an  epipod,  have  the  second  joint  pro- 
duced into  a  plate,  and  the  *  palp '  consisting  of  five  dis- 
tinct joints.  The  first  pleopods  in  the  femaJe  are  usually 
transformed  into  a  single  opercular  plate,  and  in  the 
male  are  variously  modified ;  the  four  following  pairs  are 
branchial;  the  uropods  are  terminal,  or,  if  lateral,  not 
remote  from  the  apex  of  the  pleon,  one-  or  two-branched, 
or  consisting  of  a  single  joint.  There  ai*e  two  families, 
the  AsellidsB  and  MunnopsidaB. 

Family  1. — Asellidce. 

The  mandibles  have  a  denticulate  cutting  edge,  a 
molar  tubercle,  and  usually  a  three-jointed  *  palp.'  The 
limbs  of  the  peraeon  are  prehensile  or  ambulatory,  not 
specially  modified  for  swimming.  The  marsupial  pouch  is 
formed  of  plates  pertaining  to  the  first  four,  or  to  the 
second,  third,  and  fourth  segments  of  the  peraeon.  Some 
twenty-five  genera  are  included  in  this  family,  many  of 
them  exhibiting  very  striking  peculiarities. 

Aselltts,  Geofiroy,  1762,  shares  with  Mancasellus  a  cha- 
racter exceptional  in  the  tribe  to  which  it  has  given  its 
name,  in  that  the  pleon  in  both  sexes  has  the  first  pair  of 
pleopods  quite  small,  consisting  in  the  female  of  two  un- 
jointed  oval  plates,  while  the  second  pair  are  opercular, 
but  not  fused  together  in  either  sex.  The  female  has  but 
four,  the  male  has  five  pairs  of  pleopods.  The  heart  ex- 
tends from  the  pleon  through  the  peraeon.  This  genua 
belongs    exclusively   to    fresh    water.     Asellus    aquaticiis 
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(Linn.)  is  a  species  distributed  almost  all  over  Europe  in 
great  abundance.  The  details  of  its  organisation,  external 
and  internal,  are  explained,  with  a  clearness  of  language 
and  drawing  which  leaves  nothing  to  be  desired,  in  the 
'Histoire  naturelle  desCrustaces  d'eau  douce  de  Norv^ge' 
by  G.  O.  Sars,  1867.  M.  Dollfus  says  that  aquaticus  is 
completely  displaced  in  Palestine  by  his  new  species, 
Asellus  caxalis,  Harger  mentions  AseUtis  comw/anis^  Say, 
as  common  in  the  fresh-water  ponds  and  streams  of  New 
England.  For  other  species,  and  the  bibliography  of  the 
genus,  the  '  Notes  on  the  Family  Asellidae,'  by  Dr.  Boval- 
lius,  should  be  consulted. 

MancaseUus,  Harger,  1876,  was  named  to  take  the 
place  of  ilseZZopm,  Harger,  1874,  preoccupied.  This  genus 
is  exceptional  in  regard  to  the  mandibles  which  have  no 
'palp,'  being  otherwise  very  like  Asellus,  Mancasellus 
tenax  (S.  I.  Smith)  and  Mancasellus  brojckyurus^  Harger, 
are  found  in  the  fresh  waters  of  North  America. 

Gceddateaj  Packard,  1871,  is  without  eyes,  has  the 
seventh  joint  of  the  limbs  not  bifid,  and  the  uropods  elon- 
gate, with  two  unequal  branches.  The  species  Gceddotea 
stygia  is  found  in  the  Mammoth  and  Wyandotte  Caves  and 
in  wells  in  Indiana.  The  absence  of  eyes  does  not  distin- 
guish it  from  AselluSy  for  some  of  the  species  of  that  genus 
are  also  blind. 

Jamra,  Leach,  1814,  is  a  marine  genus,  dorsally  not  un- 
like Asellus,  but  the  second  antennae  have  a  small  scale  or 
exopod ;  the  first  limbs  of  the  peraeon  have  the  sixth  joint 
scarcely  expanded ;  the  first  pleopods  in  the  female  form 
a  subcircular  operculum.  The  uropods  are  two-branched. 
The  only  British  species  is  Janira  macuhsa,  Leach.  In 
regard  to  the  American  species,  Janira  alta  (Stimpson), 
Harger  says  of  the  pleopods  in  the  male : — *  The  thickened 
opercular  plates  are  three  in  number,  viz.,  a  pair  of  semi- 
oval  plates  at  the  sides,  and  a  more  slender  median  plate 
presenting  traces  of  a  suture  along  the  middle.'  This 
formation  is  probably  characteristic}  of  the  genus,  and  no 
doubt,  as  explained  by  Hansen  for  Eurycope,  the  fused 
plates  represent  the  first  pleopods,  and  the  semi-oval  plates 
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the  second  pleopods.  lanthe  speciosa^  BovalHus,  is  by 
Hansen  identified  both  generically  and  specifically  with 
the  earlier  Janira  spinosay  Harger.  Janira  abyssicdlaj 
Beddard,  was  obtained  among  the  Fiji  Islands,  from  a 
depth  of  1,350  fathoms;  Janira  laciniata,  Sars,  from 
400  fathoms  on  the  west  coast  of  Norway.  Janira  tricomis 
(Kjoyer)  comes  from  Greenland. 

Trichopleon^  Beddard,  1886,  has  a  radimentary  exopod 
on  the  second  antennae,  the  limbs  of  the  perason  with  the 
seventh  joint  simple,  the  uropods  with  the  outer  branch 
one-jointed,  the  inner  two-jointed.  The  type  is  Trichopleoro 
ramosum  from  the  Philippines. 

lathrippa,  Bovallius,  1886,  was  instituted  to  receive  the 
New  Zealand  species,  Janira  hngicavda^  Chilton,  the  genus 
being  distinguished  from  Janira  chiefly  by  the  two 
branches  of  the  uropods  being  long,  laminar,  and  lanceo- 
late, instead  of  narrow  and  stiliform. 

Jais,  Bovallius,  1886,  is  distinguished  by  having  the 
terminal  joint  of  the  limbs  '  triunguiculate.'  It  has  two 
elongate  laminar  branches  te  the  uropods.  The  type  is 
lais  Ha/rgeri  from  the  Strait  of  Magellan. 

[Acanthonisans],  Sars,  1879,  differs  from  Janira  in 
having  '  the  first  legs  not  subchelate,  the  rest  with  the 
seventh  joint  simple,  and  the  uropods  stiliform  with  very 
short  branches.'  The  type  species,  Acanthoniscus  typhlopSy 
is  blind.  Dr.  Bovallius  having  pointed  out  that  the  name 
Acanthoniscus  is  preoccupied,  it  may  be  changed  to  Acan-- 
thaspidia. 

lanthopsis,  Beddard,  1886,  was  instituted  to  receive 
lanthe  BovaUii^  Studer,  from  Kerguelen.  It  is  allied  to 
the  preceding  genus,  but  distinguished  from  it  by  having 
eyes,  a  rudimentary  flagellum  to  the  first  antennae,  and 
bifid  fingers  on  the  limbs  of  the  peraeon.  All  the  limbs 
are  similar  to  each  other  in  both  sexes.  The  uropods  have 
a  long  peduncle  and  two  branches,  of  which  the  inner  is 
the  larger. 

lolanthe^  Beddard,  1886,  is  described  as  most  nearly 
allied  to  the  two  preceding  genera.  It  has  no  eyes,  and 
the  lateral  margins  of  the  head  and  the  segments  of  the 
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peraeon  are  prolonged  into  long  curved  spiny  processes.  To 
save  research  into  classical  authorities  for  the  origin  of  the 
name  of  this  genus,  it  may  be  mentioned  that  it  was  taken 
from  the  title-role  of  a  popular  comic  operetta  by  Gilbert 
and  Sullivan. 

Jcera^  Leach,  1814,  is  distinguished  from  many  of  the 
preceding  genera  by  its  shorter  second  antennaB,  shorter 
limbs,  and  especially  by  the  uropods,  which  are  very  short 
and  have  two  diminutive  branches.  There  are  two  British 
species,  Joera  albifrons^  Leach,  and  Jcera  Nordmanni 
(Rathke),  both  very  small.  The  former,  which  is  rather 
the  larger,  has  a  very  extensive  northern  distribution. 
Both  are  often  at  home  in  runlets  of  fresh  water  travers- 
ing sea-beaches.  Jcera  Guemei,  Dollfus,  is  an  inland  river 
species  of  the  Azores. 

Jceropsis,  Koehler,  1885,  is  distinguished  from  Jcera  by 
its  veiy  small  pairs  of  antennae,  its  narrow  peraeon  with 
the  segments  laterally  set  apart,  and  other  particulars. 
The  type,  Jceropsis  hrevicomis,  was  taken  at  Sark.  All  the 
species  are  minute.  Jceroptds  marionisy  Beddard,  is  founded 
on  a  specimen  less  than  a  sixth  of  an  inch  long.  The 
length  of  Jceropsis  neo-zelanica^  Chilton,  is  about  a  tenth 
of  an  inch. 

Jcumna^  Bovallius,  1886,  was  instituted  to  receive  Jcera 
longicornis^  Lucas,  from  Algeria,  in  which  the  first  limbs 
are  chelate,  and  the  uropods  are  two-branched,  with  the 
branches  longer  than  the  peduncles. 

Stenetrium,  Has  well,  1881,  has  the  second  antennaa 
long,  and  carrying  an  exopod.  The  first  limbs  are  chelate 
or  nearly  so.  The  terminal  joint  is  bifid  in  the  following 
pairs.  The  uropods  are  two-branched,  the  branches 
narrow.  Haswell  describes  StenctHum  armatum  and 
Stenetriwn  inerme  from  Australia,  Chilton,  Stenetrium 
fractum  from  New  Zealand,  Beddard,  Stenetrium  Haswelliy 
from  South  America. 

Munna^  Kroyer,  1839,  has  the  head  large,  the  pleon 
fused  into  a  single  segment ;  the  eyes  extremely  prominent, 
the  second  antennae  very  long,  with  their  bases  below  the 
short  first  pair.     The  limbs  of  the  peraeon  of  the  first  pair 
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are  short,  robust,  and  snbprehensUe,  of  the  following  pairs 
ambulatory,  very  long,  with  the  seventh  joint  bifid.  The 
anterior  pleopods  are  arranged  as  in  Janira.  The  aropods 
are  minute,  seemingly  single-jointed.  Two  British  species 
have  been  described,  Munna  Kroyeri^  Goodsir,  and  Munna 
Whitearuij  Bate  and  Westwood,  but  Sars  decides  that  the 
former  is  male,  the  latter  female,  of  one  and  the  same 
species,  so  that  the  name  Whiteana  must  be  cancelled. 
The  type  is  Munna  Boechiiy  Kroyer.  Tlie  species  are  very 
small,  and  the  differences  such  as  are  not  always  very  easy 
to  seize  when  exhibited  on  so  minute  a  scale.  There  are 
three  other  Norwegian  species,  Munna  Fahridi,  Kroyer, 
Munna  limicdla,  Sars,  and  Munna  palmatay  Liiljeborg,  the 
last  distinguished  by  its  enormously  developed  first  pair  of 
feet.  Of  the  Munna  Fahridi^  Sars  remarks  that  Kroyer 
himself  mixed  up  several  species  in  his  description  and 
figures  under  this  name.  Beddard  describes  two  species 
from  Kerguelen,  Munna  pallida  and  Munna  maculata, 
Chilton  describes  Munna  neozelanica  from  New  Zealand, 
a  species  in  which  the  first  gnathopods  of  the  adult  male 
have  a  very  remarkable  form,  with  the  second  joint  small, 
the  third  '  very  thick  and  strong,  hollowed  anteriorly  to 
receive  the  distal  end  of  the  limb  when  bent  back ;  carpus 
expanding  distally,  mallet-fihaped ;  propodos  small  and 
rounded.' 

Paramunna^  Sars,  1866,  has  exceedingly  prominent 
eyes,  the  mandibular  *  palp  '  short  and  tiiick,  three-jointed, 
the  last  three  segments  of  the  peraeon  narrow  and  armed 
with  acute  lateral  processes.  The  uropods  are  very  short, 
simple,  biarticulate.  The  genus  is  intermediate  between 
Munna  and  Pleurogonium,  The  type,  Pa/ramunna  bUobatay 
has  the  head  divided  in  front  into  two  truncate  lobes.  It 
is  a  sixteenth  of  an  inch  long. 

Pleurogoniumy  Sars,  1871,  is  a  change  of  name  from 
Pleuracantha^  Sars,  1864,  said  to  be  preoccupied.  It  has 
some  or  all  of  the  segments  of  the  peraaon  laterally  spini- 
ferous,  the  anterior  four  being  also  acuminate.  The  pleon 
forms  a  single  piece  constricted  at  the  base  with  the  apex 
obtusely   pointed.     There   are   no   eyes.     The  mandibles 
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have  no  molar  tubercle,  and  the  'palp'  is  very  small, 
indistinctly  two-jointed.  The  limbs  are  nearly  as  in 
Munna.  The  uropods  are  very  short,  two-branched,  the 
branches  simple,  unequal.  The  Norwegian  species  are 
ruhicundum,  spinosissimum,  and  inerme^  all  instituted  by 
Sars.  Beddard  has  added  two  species  from  Kerguelen  and 
one  from  Tristan  da  Cunha. 

Acanthomunna,  Beddard,  1886,  is  akin  to  Munna^  but 
the  first  antennaB  have  a  long  instead  of  a  short  flagellum, 
and  the  limbs  of  the  peraeon  have  the  seventh  joint  simple. 
The  type  is  Acanthomunna  proteus  from  New  Zealand. 

Leptaspidia^  Bate  and  West  wood,  1867,  has  not  been 
very  fully  described.  The  animal  is  said  to  be  '  pear- 
shaped,  flattened,'  but  the  latter  epithet  does  not  well  apply 
to  the  ovigerous  female.  The  pleon  is  oval,  entire  and 
almost  acute  at  the  apex.  The  limbs,  except  the  first  pair, 
are  very  slender,  but  not  very  short ;  they  have  the  seventh 
joint  simple.  The  uropods  are  minute,  single-jointed, 
lateral.  The  first  pleopods  are  said  to  '  shut  together  in 
the  form  of  a  flattened  pear,  divided  down  the  centre.'  The 
impression  given  by  the  figure  is  of  a  pair  of  valves  as  in 
the  tribe  valvifera.  This  may  be  correct  in  regard  to  the 
male,  but  in  the  female  there  is  a  single  opercular  plate, 
slightly  carinate  down  the  centre.  The  type  is  Leptuspidia 
hrevipeSj  from  the  Clyde,  where  this  microscopic  species 
was  first  found  by  Mr.  David  Robertson  in  the  strange 
fibrous  nests  of  the  mollusc  Lima  hians.     It  has  no  eyes. 

Neaselkis,  Beddard,  1885,  is  near  to  PUurogonium  and 
ParamunTia  in  character,  and  in  the  articulation  of  the  first 
antennae  below  the  lateral  extension  of  the  head  it  re- 
calls the  appearance  of  Leptaspidia,  The  first  and  second 
segments  of  the  peraeon  are  dorsally  fused  in  the  middle ;  the 
fourth  and  seventh  segments  are  narrower  than  their  neigh- 
bours. The  type  is  NeaseLlus  Icerguelenensis  (see  Plate  XIV.). 

Astrurus^  Beddard,  1886,  is  much  like  Leptaspidia  and 
Pleurogonium  in  appearance.  There  appear  to  be  traces  of 
eyes.  The  fingers  are  not  bifid.  The  uropods  are  rudi- 
mentary, yet  perhaps  two-jointed.  The  type  is  AsirtiTus 
crudcauda  from  the  prolific  vicinity  of  Kerguelen. 

28 
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Nanno7iis<m8,  Sars,  1869,  has  the  head  prodnced  into  a 
frontal  process,  the  pleon  consisting  of  a  single  piece,  sub- 
triangular,  apically  rounded  or  truncate.  There  are  no  eyes. 
The  mandibles  have  ten  spines  in  the  spine-row,  the  molar 
short  and  narrow,  the  '  palp '  short,  three-jointed.  The 
operculum  of  the  pleon  is  short,  armed  with  a  tooth ;  the 
uropods  are  very  short,  two-branched,  with  the  inner  branch 
the  longer,  or  they  are  single-branched.  The  type,  Nann^ 
oniscus  ohlong^us,  Sars,  a  twelfth  of  an  inch  long,  was 
taken  at  depths  between  120  and  250  fathoms.  It  is  de- 
scribed as  having  on  the  short  three-jointed  first  antennae 
*  a  single  ovoid  olfactory  papilla  of  portentous  size.'  A 
second  species,  Narmoniscvs  bicuspis^  Sars,  has  the  first 
antennae  seven-jointed,  the  second  pair  forming  on  the 
outer  side  a  large  triangular  process.  This  species  has  the 
uropods  simple,  biarticulate. 

Eugerda,  Meinert,  1890,  has  the  last  three  segments  of 
the  peraeon  longer  than  the  anterior  segments,  the  pleon- 
segments  fused  into  one.  The  mandibles  are  without 
molar  and  '  palp.'  The  raaxillipeds  have  the  first  three 
joints  of  the  *  palp '  broad,  the  last  two  narrow  and  small. 
All  the  limbs  of  the  peraeon  are  long,  the  first  pair  more 
slender  and  smooth  than  the  rest.  The  opercular  plate  of 
the  pleon  is  orbicular;  the  uropods  are  moderately  long,  the 
branches  single-jointed,  the  inner  the  longer.  Eugerda 
ghbiceps  is  the  type. 

Dend/rotion^  Sars,  1871,  has  the  head  divided  into  two 
ear-like  branches,  to  which  the  two  pairs  of  antennae  are 
attached.  The  first  four  segments  of  the  peraeon  have  each 
a  long  spine  on  either  side ;  the  three  following  segments 
are  abruptly  much  narrower.  The  pleon  has  all  the  seg- 
ments fused  into  one.  There  are  no  eyes.  The  mandibles 
have  a  conical  molar,  the  *  palp '  three-jointed,  The  first 
limbs  of  the  peraeon  are  shorter  than  the  others,  which  are 
long  and  slender.     There  are  no  uropods. 

MacrostyliSj  Sars,  1864,  has  the  first  three  segments  of 
the  peraeon  so  closely  united  as  to  give  an  appearance  of 
fusion,  the  four  following  segments  being  very  distinct, 
with  acute  postero-lateral  angles.     The  pleon  forms  a  long 
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segment,  dilated  in  the  middle  and  ending  obtusely.  The 
first  antennae  are  short,  the  second  long,  with  the  flagellum 
shorter  than  the  peduncle.  The  mandibles  are  without 
'  palp  ; '  the  maxillipeds  have  the  two  terminal  joints  of 
the  *  palp '  very  short.  The  third  pair  of  limbs  of  the 
peraeon  are  the  most  robust,  while  the  fourth  pair  are  very 
small,  and  the  seventh  not  much  larger.  The  uropods  are 
long,  slender,  simple,  two-jointed.  The  type  is  the  Nor- 
wegian Macrostylis  spinigera^  from  a  specimen  about  a  six- 
teenth of  an  inch  long.  Macrostylis  latifrons^  Beddard, 
from  2,050  fathoms  in  the  North  Pacific,  is  a  fifth  of  an 
inch  long.  Vana  hngiremis^  Meinert,  1890,  beyond  doubt 
agrees  generically  and  probably  also  specifically  with  the 
.type  of  Macrostylis. 

Ischnosomay  Sars,  1866,  meaning  ^  a  slender  body,'  is, 
perhaps,  the  most  singular-looking  of  this  family.  The 
fourth  and  fifth  segments  of  the  peraBon  are  fused,  and 
combine  to  form  a  columnar  centre  to  the  animal.  The 
pleon  is  constricted  at  the  base.  There  are  no  eyes.  The 
mandibles  have  a  large  molar,  but  no  'palp.'  The  first 
limbs  of  the  peraeon  are  short  and  robust,  the  others  slender 
and  long.  The  uropods  have  a  single  one-jointed  branch. 
The  type  is  the  Norwegian  species,  Ischnosoma  bispinosunij 
Sars.  The  same  author  has  described  an  Arctic  species, 
Ischnosoma  quadrispinosum,  Beddard  adds  Ischnosoma 
spinosum  (see  Plate  XIV.),  from  the  Azores,  Ischnosom^a 
bacUluSy  from  50°  south  latitude,  Ischnosoma  ha^illoides, 
from  South  America,  and  Ischnosoma  Thomsoniy  from  2,050 
fathoms  depth  in  the  North  Pacific. 

Family  2. — Munnojpsidce. 

The  animal  has  a  bipartite  appearance,  the  anterior 
portion  consisting  of  the  head  and  first  four  segments  of 
the  peraeon,  the  last  three  segments  of  the  peraeon  and  the 
consolidated  pleon  forming  the  other.  There  are  no  eyes. 
The  first  limbs  of  the  peraeon  are  subprehensile  and  shorter 
than  the  three  following  pairs  of  limbs,  which  are  ambu- 
latory and  in  general  very  elongate ;  the  next  two  or  the 
next  three  pairs  are  natatory,  having  some  of  the  joints 
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flattened  and  ciliated.  The  incubatory  pouch  in  the  female 
is  generally  under  the  first  four  segments  of  the  peraeon. 

The  swimming  joints  above  described  resemble  those 
found  on  some  of  the  swimming  crabs,  and  differ  strikingly 
from  what  is  customary  among  the  Isopoda.  To  this 
family,  indeed,  the  title  of  equal-legged  animals  is  singu- 
larly inappropriate. 

Munnapsisj  Michael  Snrs,  1861,  has  the  body  suddenly 
constricted  and  slender  behind  the  fourth  peraeon-segment. 
The  second  antennae  are  very  elongate,  with  the  peduncle 
six-jointed.  The  mandibles  are  acuminate,  with  a  second- 
ary plate  on  the  left,  but  not  on  the  right  mandible,  with- 
out molar,  and  with  a  three-jointed  '  palp.'  The  first  and 
second  limbs  of  the  peraeon  are  short,  rather  robust,  sub- 
prehensile,  the  two  following  pairs  enormously  elongated ; 
the  three  following  pairs  are  natatory,  without  a  seventh 
joint.  The  arrangement  of  the  pleopods  corresponds  with 
that  already  described  in  Janira.  The  uropods  are  slender, 
single-branched.  Munnopsis  typica,  Michael  Sars,  the  type- 
species,  has  a  very  extended  boreal  distribution  in  deep 
water  on  muddy  ground.  Hansen  says  that  in  the  second 
antennae  the  long  fourth  and  fifth  joints  of  the  peduncle 
are  immovably  fused.  In  these  organs  the  flagellum  is 
nearly  as  long  as  the  peduncle,  and  the  two  together  are 
about  five  times  the  length  of  the  body.  By  the  great 
elongation  of  the  fifth  and  sixth  joints  in  the  third  and 
fourth  limbs  these  equal  about  three  times  the  body's 
length.  Munnopsis  australis,  Beddard,  with  no  *  palp '  to 
the  mandibles,  and  with  the  marsupium  arising  apparently 
only  from  one  segment  of  the  peraeon,  must  probably  be 
referred  to  a  separate  genus. 

Eurycope^  Sars.  1864,  has  the  body  not  abruptly  con- 
stricted. The  second  antennae  are  very  elongate,  with  six- 
jointed  peduncle.  The  mandibles  have  a  spine-row,  molar, 
and  three-jointed  *  palp,'  but  no  secondary  plate  on  either 
mandible.  The  first  pair  of  limbs  are  rather  short,  the 
next  three  pairs  are  long,  and  the  last  three  pairs  are  nata- 
tory, with  an  unguiform  seventh  joint.  The  pleopods 
are  as  in  the  preceding  genus.     The  uropods  are  short, 
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two-branched,  the  branches  single-jointed.  Eight  Nor- 
wegian species  have  been  described  by  G.  O.  Sax&,  in  some 
of  which  the  second,  third, 
and  fourth  limbs  are  ex- 
tremely elongate,  but  in 
Eurycope  robust  a,  Harger, 
from  the  Gulf  of  St. 
Lawrence,  they  are  not 
much  longer  than  the  body. 
The  three  species  first  de- 
scribed, Eurycope  cornuta, 
pkalangtaTti,  and  mutica, 
all  of  Sars,  range  in  length 
between  a  seventh  and  a 
sixteenth  of  an  inch.  £w- 
rycope  gigantea,  Sars,  ex- 
tensively distributed  in 
the  high  north,  attains  a 
length  of  an  inch  and  a 
third,  by  a  breadth  of  over 
ha)£.an  inch.  It  is  notable 
that  this  species  and  Mun- 
nopsis  lypica  appear  inva- 
riably to  occur  together. 
Both  sexes  are  known  of 
both.    The  £rst  antennEe 

are  shorter  in  the  females  \ 

than  in  the  males.  In  Eu- 
rycope gigantea.  there  is, 
according  to  Hansen,  a 
little  triangular  plate  on 
thethirdjointofthesecond 
antenna;,  which  may  be  re- 
garded as  a  rudimentary 
exopod.  It  would  not  seem 
very  rash  to  conclude  from 
this  that  the  first  two 
joints  are  really  one  joint 

Babdivided.        The    fourth       Fm.  Zt.^Sar,aipe  irl^aMM,  San  [HBOSto]. 
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and  fifth  joints  are,  Hansen  says,  in  this  species  firmly 
fused.  Of  the  swimming-feet  he  observes  that  the 
feathered  setae  are  attached  a  little  within  the  margin,  to 
obtain  support  when  displayed  for  swimming,  and  to  have 
a  resting-place  when  folded  away  between  the  strokes. 
Eight  new  species  are  named  and  described  by  Beddard 
from  the  Challenger  explorations,  all  from  considerable  and 
some  from  very  great  depths. 

llyarachna^  Sars,  1869,  '  mud-spider,'  was  named  in 
place  of  the  preoccupied  MesostSmis^  Sars,  1864,  meaning 
'  narrow  in  the  middle.'  The  body  is  suboval,  but  deeply 
incised  behind  the  fourth  segment  of  the  peraeon.  The 
second  antennae  are  long;  the  mandibles  h^ve  a  molar 
tubercle,  and  either  have  a  small  three-jointed  *  palp '  or 
are  without  one.  The  first  limbs  of  the  peraeon  are  not 
elongate,  the  second  usually  more  robust  than  the  rest,  the 
third  and  fourth  in  general  very  elongate,  the  fifth  and 
sixth  natatory,  with  an  unguiforro  seventh  joint,  the 
seventh  long  and  slender,  wuth  the  joints  scarcely  flattened, 
the  nail  long  and  curved.  The  uropods  are  simple,  lying 
close  to  the  pleon.  Sars  has  described  five  Norwegian 
species,  of  which  the  first  was  Ilyarachna  hngicomis. 
Ilyarachna  quadrispinosay  Beddard,  was  brought  by  the 
Challenger  from  Kerguelen. 

Desmosdma^  Sars,  1864,  '  a  chain-like  body,'  has  the 
segments  marked  off  by  constrictions  which  are  commonly 
deep ;  the  three  hinder  segments  of  the  pleon  are  larger 
than  those  which  precede.  The  second  antennae  are  shorter 
than  the  body,  slender  in  the  female,  robust  in  the  male. 
The  mandibles  have  a  dentate  cutting-edge,  spine-row, 
molar,  and  usually  a  three-jointed  '  palp,'  ending  in  a  long 
unguiform  spine.  The  first  four  pairs  of  limbs  are  short 
and  robust,  the  last  three  natatory,  but  with  the  fifth  and 
sixth  joints  not  greatly  expanded,  edged  with  spines  that 
are  flattened  but  not  plumose ;  the  seventh  joint  is  narrow 
and  stiliform.  The  uropods  are  simple,  two-jointed,  the 
last  joint  being  the  larger.  Sars  has  described  four  Kor- 
wegian  species,  Desmosoma  lineare,  armatum^  acvieatum^  and 
t&iiuimdnum^  of  which  aeuleatum  has  no  mandibular  '  palp,* 
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Acanthocopey  Beddard,  1885,  has  the  side-plates  of  the 
peraeon,  except  the  first  pair,  furnished  with  long  spine- 
like processes,  and  the  pleon  ending  in  an  elongate  spine- 
like process.  The  mandibles  have  a  powerful  molar  and  a 
small,  three-jointed  '  palp.'  The  hind  limbs  of  the  peraeon 
have  a  natatory  character.  The  uropods  are  simple,  long, 
and  stiliform,  from  three-  to  five-jointed.  In  Acanthocope 
spiiiicavda,  taken  from  a  depth  of  1,800  fathoms  in  the 
Southern  Ocean,  the  five-jointed  uropods  present  a  feature 
unique  in  this  tribe.  Acanthocope  acutispina^  from  South 
America,  has  three-jointed  uropods,  and  the  first  antennas 
with  a  short  flagellum  instead  of  a  very  long  one  as  in  the 
companion  species. 
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CHAPTER  XXV 

TIUBE  V. — PHREATOICIDEA 

Family  Fhreatoicidm, 

Phreaioicus^  Chilton,  1882.     The  only  genus. 

The  animal  is  long,  subcylindrical,  laterally  com- 
pressed. The  seven  segments  of  the  peraeon  are  distinct, 
with  small  distinct  side-plates.  The  pleon  has  six  distinct 
segments,  the  first  five  laterally  produced  downwards,  the 
fifth  longer  than  any  of  the  preceding  four,  the  sixth 
dorsally  fused  with  the  telson,  but  distinguished  from  it 
by  lateral  sutures  or  setose  ridges.  The  eyes  are  small 
and  lateral  or  absent.  The  first  antennae  are  short,  the 
flagellum  subterminally  thickened  and  carrying  olfactory 
filaments ;  the  second  antennae  have  a  five-jointed  peduncle 
and  a  flagellum  exceeding  it  in  length.  The  mandibles 
have  a  dentate  cutting  edge,  accessory  plate  on  the  left 
mandible  only,  a  long  spine-row,  strong  molar,  and  three- 
jointed  'palp;'  the  lower  lip  is  bilobed;  these  and  the 
other  mouth-organs  agree  in  all  important  respects  with 
those  of  AseUns,  only  that  in  the  maxillipeds  the  fourth 
joint  is  strongly  produced  on  the  outer  side.  The  first 
limbs  of  the  peraeon  are  subchelate,  of  the  *gnathopod* 
form.  The  rest  are  ambulatory,  the  last  three  pairs  facing 
those  in  front  as  in  most  of  the  Gammaridea.  All  the 
pleopods  have  the  outer  branch  ciliated,  the  inner  and 
smaller  branchial ;  the  fir^t  pair  have  narrow  branches ; 
the  second  have  in  the  male  the  usual  stilets,  which  are 
curved  and  seraicylindical,  and  the  outer  branch  both  in 
this  and  the  following  pairs  is  two-jointed.     The  uropods 
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are  infero-lateral  in  position,  with  a  strong  spinigerous 
peduncle  and  two  spinigerous  branches. 

The  type-species  is  Phreatoicus  tifpicus^  Chilton,  1882, 
from  a  pump  at  Eyreton  in  New  Zealand.  In  this  species 
the  eyes  are  not  visible,  the  second  joint  in  the  limbs  of 
the  peraeon  is  very  slightly  expanded,  and  in  4ihe  seventh 
pair  is  shorter  than  the  following  joint.  The  pleon  is 
remarkable  for  the  great  length  of  the  fifth  segment,  a 
character  not  met  with  elsewhere  either  in  the  Isopoda  or 
Amphipoda,  though  it  is  a  distinguishing  feature  of  the 
Cumacea.  In  regard  to  colour  the  animal  is  described  as 
transparent. 

Phreatoicus  australis^  Chilton,  1891,  was  obtained  by 
Mr.  R.  Helms  from  Mount  Kosciusko  in  Australia.  The 
specimens  were  taken,  he  says,  at  a  place  *  locally  known 
as  "Piper's  Creek,"  at  ?n  elevation  of  5,700  feet  or 
perhaps  rather  more,  on  the  track  from  "  Pretty  Point " 
towards  the  "Ram's  Head."  The  creek  (or  at  least  a 
branch  of  it)  runs  here  through  a,  in  damp  weather, 
boggy  flat,  and  at  the  time  (early  in  March  1889) 
was  slowly  trickling  along  forming  puddles  here  and 
there.  In  one  of  these  puddles  where  there  was  only  a 
little  water  covering  the  black  bog  mud,  perhaps  from  two 
to  three  inches,  I  made  the  find.  In  turning  the  stones 
(flat  pieces  such  as  frost  will  split  from  rocks — ^not 
boulders)  I  found  no  difficulty  in  picking  the  animals  off, 
the  most  of  them  keeping  quiet.  They  were  pretty 
numerous  under  the  stones,  when  at  all,  and  looked 
exceedingly  like  the  surrounding  earth.  Through  this 
and  their  quiet  habit  I  did  not  notice  at  first  that  they 
were  so  numerous,  but  seeing  that  they  were  interesting 
things  (I  had  not  seen  anything  like  it  before)  I  took 
pretty  well  all  I  could  lay  hands  on ;  and  this  is  the  only 
time  and  place  I  have  collected  them  although  I  have 
many  a  time  turned  stones  in  the  neighbourhood  and  in 
similar  localities.'  Mr.  Chilton  supplies  the  not  unin- 
teresting detail  that  'on  March  13th  at  " Pretty  Point " 
Mr.  Helms  found  the  remains  of  his  tea  completely  frozen 
in  his  billy.'    This  new  species  is  distinguished  from  the 


390  A  HISTORY  OF  RECENT  CRUSTACEA 

type  by  having  eyes,  which  are  small  but  distinct,  the 
second  antennae  shorter,  the  second  joint  in  the  limbs  of 
the  peraeon  more  dilated,  and  the  pleon  furry.  In  de- 
scribing this  species  Mr.  Chilton  mentions  that  the  third 
pleopods  have  on  the  outer  margin  of  the  basal  portion 
'  an  ovate  appendage  which  perhaps  represents  the  epipo- 
dite,'  He  finds  the  males  distinguished  from  the  females 
not  only  by  the  special  organs  at  the  base  of  the  seventh 
pair  of  limbs,  but  by  rather  stronger  hands  in  the  first  pair, 
and  a  clasping  arrangement  in  the  last  two  joints  of  the 
fourth  pair.  The  female  appears  to  have  brood-plates  on 
the  second,  third,  and  fourth  segments  of  the  peraeon. 

The  figures  in  Plate  XVI.  are  copied  from  the  papers 
in  which  Mr.  Chilton  describes  the  two  notable  species 
under  discussion. 

While  the  mouth-organs  and  pleopods  make  Phreatoicus 
an  unquestionable  Isopod  genus,  the  aflSnity  with  the 
Amphipoda  appears  not  a  little  remarkable.  The  lateral 
compression  of  the  body,  the  downward  lateral  production 
of  the  pleon-segments,  the  arrangement  of  the  limbs  of 
the  peraeon,  the  considerable  development  of  the  pleon, 
the  two-jointed  branch  in  several  of  the  pleopods,  the 
strong  indication  of  a  distinction  between  "the  sixth  pleon- 
segment  and  the  telson,  and  above  all  the  position  and 
structure  of  the  uropods,  form  a  group  of  characters  which 
bring  this  genus  nearer  to  the  Amphipoda  than  any  other 
Isopod  can  claim  to  be.  In  the  limbs  of  the  peraeon  the 
third  joint  is  not  very  short,  as  it  usually  but  by  no 
means  always  is  in  the  Gammaridea,  nor  does  the  fourth 
joint  in  the  first  pair  undeiride  the  fifth  as  is  usual  in  the 
gnathopods  of  the  Gammaridea.  On  the  other  hand  the 
clasping  arrangement  of  the  fourth  pair  of  limbs  is 
strikingly  parallel  to  what  is  found  in  the  Orchestiidae, 
and,  as  Mr.  Chilton  points  out,  the  expansion  of  the 
second  joint  of  the  limbs  in  Phreatoicvs  australis  is  similar 
to  what  is  found  in  so  many  of  the  Amphipoda.  In  his 
admirable  discussion  of  all  the  characters  Mr.  Chilton  is 
inclined  to  disallow  the  Phreatoicidae  any  special  proximity 
to  the  Amphipoda,  and  is  thus  induced  to  remark  that 
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the  uropoda  '  present  no  greater  resemblance  to  the  Am- 
phipoda  than  to  several  of  the  Isopoda  such  as  AselluSy 
although  the  position  alone  would  suffice  to  distinguish 
them  from  those  of  Asellvs,  and  if  disjoined  from  the 
animal  there  is  absolutely  nothing  about  them  that  would 
enable  any  one  to  say  that  they  belonged  to  any  Crustacean 
except  their  own  or  some  Amphipod  genus.  The  spine 
at  the  lower  end  of  the  peduncle  occurs  as  so  often  in  the 
Amphipoda.  The  genus  and  its  two  species  are  beyond 
dispute  remarkable,  requiring  to  be  placed  in  a  separate 
family,  and  though  some  may  prefer  to  class  this  among 
the  Asellota,  I  have  ventured  to  think  that  a  separate  tribe 
Phreatoicidea  should  be  instituted  to  receive  it. 
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CHAPTER  XXVI 

TRIBE  VI. — EPICARIDEA 

This  tribe  consists  of  Crustacea  which  in  the  adult 
state  are  parasitic  upon  other  Crustacea,  to  which  allusion 
is  made  in  the  tribal  name  signifying  '  dwellers  upon 
shrimps.'  The  females  become  degraded  in  form  and  often 
very  unsym metrical,  while  the  males,  much  smaller  and 
symmetrical,  are  often  free,  but  usually  do  not  quit  their 
partners. 

The  notion  entertained  of  old  by  the  French  fisher-folk, 
that  the  BopyH  in  the  prawn  were  young  flat-fish,  received 
scientific  support  from  M.  Deslandes  in  1722,  but  in  1772 
was  disproved  by  M.  Fougeroux  de  Bondaroy.  For  some 
sixty  or  seventy  years  after  his  time  the  knowledge  of  the 
group  was  but  slowly  advanced.  Remarkable  forms  were 
obscurely  described  by  Cavolini,  Montagu,  and  Risso. 
Others  were  made  known  later  on  with  clearer  definition 
by  H.  Rathke  and  Kroyer.  Duvernoy  and  Dana  contri- 
buted new  genera  ;  and  by  degrees  the  tribe  both  gathered 
volume  and  evoked  attention.  During  the  last  thirty 
years  Fritz  Miiller,  R.  Kossmann,  Paul  Fraisse,  and 
various  other  writers  of  eminence  have  thrown  light  upon 
the  subject  from  several  points  of  view,  and  in  the  latter 
part  of  that  period  the  labours  of  MM.  Giard  and  Bonnier 
have  introduced  order  and  clearness  into  its  arrangement. 
The  writings  of  these  last-named  observers  will  not  soon 
or  easily  be  superseded  as  the  leading  authorities  on  this 
tribe.  They  ascribe  to  it  seven  families,  the  Microniscidaa, 
Cyproniscidae,  Dajidae,  Cabiropsidae,  Cryptoniscidae,  Ento- 
niscidae,  and  Bopyridae,  for  which  they  propose  the  follow- 
ing phylogenetic  table : — 
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Bopyridse 
Bopyriens  loniens 

Phryxicns 


Bntoniscid83 


Cryptoniscid» 


CabiropsidsB 


Dajidaa 


Cjproniscidse 


Microniscida3 
Microniscidse  parasitic  on  Copepoda. 


Cyproniscidae 

Dajidae 

Cabiropsidas 

Cryptoniscidaa 

Entoniscidae 

Bcpyridae 
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» 
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n 
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Ostraooda. 

Schizopoda. 

Isopoda  and  Amphipoda. 

Cirripedia  (chietiy  the  parasitic). 

Brachyura. 

Brachyura  and  Macmra. 


The  Epicaridea  are  all,  strictly  speaking,  external  para- 
sites, although  according  to  position  on  their  host  they  may 
be  classified  as  abdominal,  branchial,  or  visceral.  In  those 
which  inhabit  the  branchial  chambers  of  other  crustaceans, 
the  form  of  the  female  becomes  obliquely  ovate,  the  convex 
side  being  on  the  right  or  the  left,  according  as  the  animal 
occupies  the  right  or  left  side  of  its  host.  In  some  genera 
(Keporij  Gyge^  lone),  a  right-hand  female  has  the  marsu- 
pial plates  of  the  right  side  overlapping  those  of  the  left, 
while  the  reverse  is  the  case  in  a  left-hand  female.  The 
plates  are  so  imbricated  that  the  last  of  the  five  pairs  is 
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outermost.  They  are  attached  pair  by  pair  to  the  first  five 
Begments  of  the  peraeon  as  in  the  Cymothoidae.  Giard 
and  Bonnier  regard  them  as  representing  parts  of  the 
exopods  of  the  limbs.  This  seems  to  require  what  they 
admit  to  be  a  very  hypothetical  explanation  of  an  Isopod's 
leg,  namely,  that  the  fourth  and  fifth  joints  are  the  fifth 
subdivided,  and  that  the  small  first  joint  is  a  fusion  of 
the  first  and  second.  By  this  redistribution  the  long 
second  joint  becomes  the  third,  and  thus  matches  the  loug 
third  joint  so  frequently  found  in  the  third  maxilUpeds  of 
the  higher  Crustacea.  But  convenient  as  the  hypothesis 
may  be  for  attaining  this  piece  of  symmetry,  other  grounds 
for  it  are  not  as  yet  forthcoming.  However  that  may  be, 
the  authors  show  that  the  structure  of  these  marsupial 
plates  admits  of  the  view  that  they  are  to  a  considerable 
extent  branchial,  that  is,  assist  in  the  oxygenation  of  the 
blood.  The  first  pair  has  a  special  structure  and  func- 
tion. As  examined  in  the  genus  Gancrkepon  the  larger 
and  upper  member  of  the  pair  is  found  to  be  divided  into 
two  portions  by  a  median  fold  with  an  outer  crest.  The 
front  part  covers  the  base  of  the  maxillipeds,  the  lower 
part  is  covered  by  the  opposite  plate  and  floats  freely  in  the 
marsupial  cavity.  There  are  two  movements  afiecting  this 
apparatus,  one  that  alternately  lifts  and  lowers  it  as  a 
whole,  the  other  alternately  lifting  and  lowering  the  firont 
and  back.  By  this  means  a  current  of  water  is  maintained 
both  to  the  marsupial  plates  and  to  the  embryos  within 
them.  In  the  podophthalmous  host  the  water  enters  at  the 
back  and  leaves  by  the  front  of  the  branchial  cavity,  so  that 
in  the  parasite  which  lies  with  its  head  towards  the  tail  of 
its  host  it  naturally  enters  by  the  upper  part  and  leaves  by 
the  lower.  In  the  Entoniscidae  the  arrangement  is  modi- 
fied to  correspond  with  their  position  among  the  viscera. 
In  regard  to  the  chance  of  procuring  specimens,  the 
authors  note  that,  to  obtain  '  the  Cryptoniscian  stage '  and 
the  young  female  of  Athelgue  paguri,  the  pleon  of  Paguri 
should  be  carefully  examined  in  the  month  of  September, 
and  that  these  interesting  forms  will  be  found  much  less 
rare  than  is  often  supposed.     Dr.  Hoek  records  that  on 
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examining  twelve  specimens  of  Mj/sis  oculata  he  found  six 
infested  with  young  Dajus  mysidis.  On  the  other  hand, 
at  the  Neapolitan  Marine  Station,  Salvatore  lo  Bianco 
had  opened  about  10,000  Brachyura  before  he  came  across 
a  couple  of  Risso's  Ergyne  cervicomis,  and  MM.  Giard  and 
Bonnier  themselves  had  to  sacrifice  tens  of  thousands  to 
provide  the  requisite  materials  for  their  *  Contributions  ^ 
I'^tude  des  Bopyriens.' 

Should  any  sensitive  persons  regret  this  expenditure 
of  life  on  a  scientific  investigation,  they  must  remember 
that  it  is  perfectly  trivial  compared  with  what  is  continu- 
ally being  exacted  for  the  meaner  purpose  of  tickling  man's 
palate,  trivial  also  compared  with  the  havoc  so  frequently 
wrought  by  storms  among  creatures  of  this  same  class,  and 
farther,  that  against  every  crustacean  destroyed  must  be 
set  the  lives  of  many  others  preserved  which  would  else 
have  been  its  victims. 

According  to  the  authors  cited  only  Portunion  Koss- 
mcmni  on  Plaiyonichas  laivpes  can  be  called  common.  They 
opened  an  enormous  number  of  Forcellana  longicornis  at 
ever  so  many  points  of  the  French  coast  before  meeting 
with  a  specimen  of  Entoniscus  Mnlleri  at  Concarneau. 
Both  there  and  at  three  other  places  they  examined  the 
Pagurid  Glihanarius  misanthropus  without  finding  a  para- 
site, although  at  Mahon  in  Minorca  Dr.  Fraisse  found  upon 
this  crustacean  a  Peltogaster,  a  Gryptoniscus,  an  Athelgue^ 
and  a  Palceuyge  Thousands  of  Portunus  depurator  (Linn.) 
and  Porcellana  platycheles  had  in  like  manner  yielded  them 
no  parasites.  They  feel  ready  to  affirm  that  our  common 
edible  shrimp,  Orangon  vulgaris^  is  free  from  Bopyrids, 
though  they  remind  us  that  Orangon  munitus^  its  American 
congener,  is  infested  hjArgeia,  The  occurrence  of  Epica- 
ridea  may  be  called,  in  terms  of  our  present  knowledge, 
very  capricious.  It  not  unfrequendy  happens  that,  where 
they  occur  at  all,  they  occur  in  some  profusion,  their  hosts 
suffering  as  it  were  from  an  epidemic  attack.  One  host 
may  undoubtedly  carry  several  species  of  parasite,  but  it  is 
an  axiom  with  Giard  and  Bonnier  that  both  among  the 
Epicfr.ridea  and  the  Rhizocephala  no  species  of  parasite  has 
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more  than  one  host.  This,  if  accepted,  makes  the  distinc- 
tion of  species  particulai'ly  easy.  It  is,  however,  a  rather 
wide  generalisation.  It  appears  to  imply  that  the  larval 
forms  always  settle  on  the  same  species  as  that  occupied 
by  their  parents,  or  perish  unless  they  do.  Yet,  if  the 
larvaB  of  a  single  brood  were  dispersed  upon  hosts  of  nearly 
related  species,  one  might  expect  that  to  those  placed  in 
slightly  novel  circumstances,  some  difference  of  habit  would 
result  rather  than  destruction.  Still  the  important  point 
would  remain  that  in  each  species  of  host  the  parasite  is 
distinct  in  character,  and  in  favour  of  their  view  that  it 
is  also  distinct  in  species,  Giard  and  Bonnier  urge  that 
'  often  among  closely  related  Epicarids  there  are  consider- 
able physiological  differences,  sometimes  even  morpholo- 
gical differences  relating  solely  to  the  male  or  the  embryo, 
differences  too  important  to  be  attributed  simply  to  the 
difference  of  host.' 

In  the  relations  between  the  Epicaridea  and  their  hosts 
a  very  singular  circumstance  has  recently  been  brought  to 
light.  Rathke  and  other  observers  had  commented  on  the 
unexplained  peculiarity  that  the  infested  prawns  and 
crabs  all  appeared  to  be  females,  and  moreover  sterile 
females.  De  Haan,  as  heretofore  remarked,  not  unfre- 
quently  records  sterile  females  of  a  different  form  from  the 
fertile  females  of  the  same  crab.  Giard  and  Bonnier  have 
shown  that  an  infested  female  is  not  always  absolutely 
sterile ;  but  a  few  years  earlier  Professor  Giard  made  the 
extremely  interesting  discovery  that  the  parasites  attack 
males  just  as  freely  as  the  other  sex.  Only,  under  the 
influence  of  the  invader  the  distinguishing  characters  of 
the  male  are  hindered  from  development,  and  a  sort  of 
intermediate  appearance  is  permanently  retained. 

Family  1. — Microniscidce, 

This  includes  the  least  degraded  forms,  corresponding 
in  general  aspect  to  the  second  larval  form  of  the  other 
families.     They  are  parasitic  on  Copepoda. 

Microniscusj   Fritz  Muller,  1870,  is  the  only  genus. 


-.S_ 


a.  Mioronieous  oalani  (Sara),    b-f.  Oypronieous  cypridinae  (Bare). 
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The  type,  Microniscus  fuscus^  found  by  Miiller  on  a  species 
of  Galanus  on  the  coast  of  Brazil,  is  characterised  by 
having  '  the  third  pair  of  thoracic  feet  longer  than  the 
others,  and  terminating  in  an  oval  lamella,  by  which  the 
animal  fixes  itself  on  its  host.'  Microniscus  calani,  Sars, 
1882  (see  Plate  XVII.),  with  all  seven  pairs  of  feet 
similar,  fastens  itself  to  the  back  of  Calanus  finmurchicus^ 
Gunner,  and,  according  to  Sars,  also  to  Pseudocalanns 
elongatiiSj  Boeck.  It  is  possible,  however,  that  the  para* 
sites  on  the  latter  Copepod  have  not  been  specially  ex- 
amined to  determine  their  identity  with  those  on  the 
former.  Microniscus  calani  has  the  pleopods  two-branched, 
a  character  which  '  is  only  met  with  exceptionally  in  the 
cryptoniscian  embryo  of  the  Entoniscidas  and  the  BopyridaB, 
while  it  is  the  rule  in  the  Cryptoniscidae.' 

Family  2, — Cyproniscidce, 

They  are  parasitic  on  Ostracoda. 

CyproniscuSy  Kossmann,  1884.  The  characters  of  the 
family  and  genus  rest  on  those  of  a  single  species,  Gypro- 
niscus  cyprMince  (Sars),  1882  (see  Plate  XVII.),  which  is 
thus  described : — '  The  adult  female,  deprived  of  all  the 
mouth-organs  and  appendages,  with  the  whole  body  filled 
with  eggs,  sack-like,  curved,  the  arched  middle  of  the  back 
divided  into  six  or  seven  indistinct  segments,  the  ventral 
side  flattened,  the  sides  slightly  expanded,  the  frontal  part 
widely  cordate,  exserted,  defined  by  an  emargination  on 
either  side  from  the  lateral  parts.  The  male  (?  when  adult) 
like  the  female  devoid  of  appendages,  with  the  body 
spindle-shaped,  indistinctly  segmented,  the  anterior  ex- 
tremity furnished  on  either  side  with  a  long  flexuous  root- 
like process  for  fixation.  An  advanced  larval  stage  re- 
sembling Gryptothiria  pygmcea  in  form  and  structure,  but  a 
little  more  elongate,  and  quite  without  eyes.'  Sars  found 
these  queer  animals  at  the  Lofoden  Isles  fixed  within  the 
valves  of  Gypridina  norvegica^  Baird,  to  the  hindmost  part 
of  the  animal's  back,  calmly  occupying  the  space  properly 
belonging  to  the  eggs  of  its  host.  As  a  rule  he  found  what 
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appeared  to  be  two  males  fixed  one  on  each  side  of  the 
female. 

Fa/mily  3. — Bajidce. 

They  are  parasitic  on  Schizopoda.  In  the  adult  female 
the  trunk-feet  are  only  five  pairs,  and  the  sides  of  the 
body  are  folded  ventrally  so  as  to  form  a  chief  part  of  the 
marsupium,  only  the  last  pair  of  marsupial  lamellas  re- 
taining an  important  function  in  closing  the  pouch  from 
behind. 

Dajus,  Kroyer,  1846.  The  animals  of  this  genus  are 
attached  on  the  ventral  side  of  the  host.  In  the  female, 
the  first  antennas  are  tuberculiform,  three-jointed,  the  two 
terminal  joints  minute ;  the  second  antennaa  have  a  large 
basal  joint,  succeeded  by  about  eight  slender  joints.  The 
spoon-shaped  ends  of  the  mandibles  can  be  projected 
through  an  opening  between  the  upper  and  lower  lips. 
Both  pairs  of  maxillae  are  rudimentary,  tubercular.  The 
maxillipeds  are  two-jointed,  •  with  an  epipod,  but  no 
exopod.  Between  them  is  developed  a  triangular  opercu- 
liform  plate.  The  sixth  and  seventh  pairs  of  feet  disap- 
pear ;  the  preceding  five  are  all  nearly  alike.  The  imbricated 
first  four  pairs  of  marsupial  plates  form  a  movable  lid  to 
the  front  opening  of  the  marsupium.  The  large  fifth  pair 
close  it  behind,  in  combination  with  the  inner  branches 
of  the  first  pleopods.  The  remaining  pleopods  are  rudi- 
mentary,  the  second,  third,  and  fourth  being  bilobed,  but 
the  fifth  consisting  of  a  pair  of  simple  tubercles.  The 
uropods  also  are  simple,  but  a  little  more  elongate.  The 
adult  male  is  placed  between  the  first  pleopods  of  the 
female.  It  has  the  first  segment  of  the  peraeon  fused 
with  the  head ;  the  pleon  is  a  single  piece  without  pleo- 
pods. The  first  antennae  are  four-jointed,  the  second 
eleven-jointed.  The  mouth-organs  consist  of  strong 
mandibles  and  tubercular  first  maxillae  and  maxillipeds. 
The  male,  in  the  earlier  *  cryptoniscian  stage,'  has  seven 
distiuct  segments  in  the  peraeon  and  six  in  the  pleon,  with 
appendages  to  each,  those  of  the  pleon  being  all  biramous, 
with  the  branches  set  wide  apart  on  the  broad  peduncle. 
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Hoek  has  stated  that  the  male  in  this  stage  is  com- 
pressed laterally,  so  as  to  look  like  an  Araphipod,  and  that 
it  is  fixed  to  the  body  of  the  female  by  the  aid  of  a  sucker. 
Giard  and  Bonnier  remark  that  the  lateral  compression 
would  be  very  astonishing,  since  all  the  Epicarids  in  the 
eryptoniscian  stage  tend  to  be  flattened.  From  specimens 
sent  me  by  Dr.  Fulton  of  the  Scotch  Fishery  Board,  I 
should  say  that  these  eryptoniscian  forms  of  the  male  were 
decidedly  flattened,  not  compressed,  but  these  specimens 
were  taken  or  found  apart  from  females,  whereas  Dr. 
Hoek's  may  have  been  modified  by  their  position  as 
attached  to  the  female.  The  suboral  circular  sucker  is  a 
conspicuous  object,  which  attracted  Dr.  Fulton's  attention 
at  once.  It  appears  to  have  escaped  notice  that  this  ring 
is  shown  in  the  figure  of  Bajus  mysidis,  Kroyer,  on  plate 
28,  fig.  1a,  of  the  '  Voyages  en  Scandinavie,  &c.'  Dr. 
Hoek  has  figured  the  curious  hand-shaped  spines  on  the 
sixth  joint  of  the  legs.  Some  of  these  spines  are  split  as 
it  were  into  five  fingers  and  a  thumb. 

Three  species  are  at  present  allotted  to  the  genus : — 

Dajus  mysidis,  Kroyer,  1846,  on  My  sis  oculata 
(Fabricius). 

Bajus  mixtus,  Giard  and  Bonnier,  1889,  on  Mysis  mixta^ 
Lilljeborg. 

Dajus  siriellcey  Sars,  1885,  on  Siriella  Thompsonii 
(Milne-Edwards). 

AspidophryxuSy  Sars,  1882.  The  animals  are  attached 
to  the  back  of  the  peraeon  of  the  host.  The  female  is 
much  more  curved  than  in  Dajus,  It  has  the  five  pairs 
of  feet  more  elongate,  the  first  four  pairs  of  marsupial 
plates  very  small,  not  overlapping  from  side  to  side,  the 
last  pair  very  elongate,  soldered  together  longitudinally ; 
the  pleon  unsegmented,  without  appendages.  In  the  male 
the  pleon  has  an  indication  of  the  segments  of  which  it  is 
composed,  the  sixth  especially  being  distinct ;  the  only 
appendages  are  the  two-jointed  uropods. 

Aspidophryxus  peltatus,  Sars,  1882,  on  Erythrops  ery- 
throphthalmus  (Goes).     Eggs  many  and  small. 

Aspidophryxus  Sarsi,   Giard   and  Bonnier,  1889,   on 
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En/throps  microphthalma,  Sars.  Eggs  few  and  large. 
Upon  this  species  Giard  and  Bonnier  have  found  a  para- 
sitic Copepod,  which  thus  retaliates  upon  the  Isopods  that 
are  parasitic  on  Copepoda. 

Notophryams,  Sars,  1882.  The  animals  are  attached  to 
the  back  (or  side)  of  the  host.  In  the  female  the  body  is 
symmetrical,  a  little  depressed,  imperfectly  segmented, 
the  first  antennae  are  laminar,  the  five  pairs  of  feet  are 
small,  incompletely  articulated,  and  crowded  into  a  narrow 
space  on  either  side  of  the  mouth.  The  pleon  is  without 
appendages.  The  male  has  the  peraeon  clearly  segmented, 
with  the  full  number  of  appendages,  the  pleon  unseg- 
mented,  without  appendages. 

Notfphryxus  ovoides,  Sars,  1882,  on  Amhhjopsis  ahbre-- 
viata,  Sars. 

Notophryxus  clypeatus,  Sars  (1880),  on  Psevdomma 
roseum^  Sars. 

Notophryxus  lateralis^  Sars,  on  Nematoscelis  megalops^ 
Sars.  This  is  thought  likely  to  become  the  type  of  a  new 
genus. 

Notophryxus  ghhuki/ris,  Sars,  1885,  on  I'hysanoessa  gre- 
garia^  Sars. 

Heterophryxus,  Sars,  1885.  The  animals  are  attached 
to  the  back  of  the  host.  The  female  has  the  back  pretty 
distinctly  segmented,  the  five  paii*s  of  feet  distant  from 
one  another,  and  the  fifth  pair  remote  from  the  rest,  di- 
rected backwards,  bifurcate ;  the  pleon  rudimentary,  with 
the  male  adhering  to  this  rudiment. 

Heterophryxus  appendiculatits,  Sars,  1885,  on  Euphaifsia 
pelludda,  Dana. 

Family  4. — Cabiropsidce. 

They  are  parasitic  on  Isopoda  and  Amphipoda. 

Gabirops,  Kossma,Tin,  1884,  for  Ca5ira,  Kossmann,  1872, 
preoccupied,  is  described  as  having  *  8-9  distinct  segments, 
divided  by  a  chitinous  lamella  into  dorsal  and  ventral 
halves ;  mouth  in  the  ventral  part  of  the  first  segment ; 
pouch-like  appendages  of  the  single  segments  filled  with 
embryos '  (*  Zool.  Record,'  1872). 
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Gabirops  lernceodisGoides^  Kossmann  (1872),  was  found 
in  the  brood-cavity  of  a  Bopyrus  from  the  Philippines.  To 
this  genus  Giard  and  Bonnier  approximate  GryptotIdria(?) 
marsupialisj  Sars,  reported  to  be  parasitic  on  two  species, 
Eurycope  comuta  and  Ilyarachiia  lonjicomis.  The  female 
only  of  this  parasite  is  known.  It  is  a  simple  pellucid 
broadly  bilobed  sack,  narrowed  in  front,  filled  with  eggs, 
with  an  ovate  oral  area,  and  no  appendages. 

Podascon,  Giard  and  Bonnier,  1889.  '  All  the  hidy  of 
the  female  is,  so  to  speak,  transformed  into  a  vast  incuba- 
tory chamber,  enclosed  by  two  lateral  plates  extending  from 
the  first  to  the  fifth  segment  of  the  peraeon  and  united 
along  the  median  line  so  as  merely  to  leave  at  either  end 
an  opening  for  the  passage  of  water.' 

Podascon  Dellavallei,  Giard  and  Bonnier,  1889,  on  the 
Amphipod  Ampelisca  diadema  (Costa).  When  first  de- 
scribed, this  was  the  only  known  instance  of  an  Isopod 
parasitic  on  an  Amphipod.  New  forms  have  since  been 
found  by  M.  Chevreux  on  three  other  species  of  Ampelisca. 
Also  a  Cryptoniscus-form  found  by  Gourret  on  Leucothoe 
spinica/rpa  in  the  Ascidian  Fhallusia  gelatinosa,  may  in  the 
opinion  of  MM.  Giard  and  Bonnier  prove  to  belong  to 
the  CabiropsidaB.  A  Cryptoniscus-form  found  by  myself 
among  the  eggs  of  an  Onisimus  plautus  (Kroyer)  from  the 
Arctic  regions,  closely  agrees  with  the  Hemioniscus  balani 
of  Buchholz,  which  is  a  member  of  the  next  family. 

Family  5. — Gryptoniscidce, 

They  are  parasitic  on  Cirripedes,  chiefly  on  the  para- 
sitic Rhizocephala.  It  is  reasonable  to  believe  that  the 
Rhizocephala  did  not  begin  their  existence  as  parasites, 
but  descended  from  independent  Cirripedes.  Fritz  Mliller 
ingeniously  suggests  that  in  becoming  parasitic  they  took 
with  them  their  own  parasites,  the  CryptoniscidaB.  Giard 
and  Bonnier  further  suggest  that  the  Entoniscidae  and 
Bopyridas  were  introduced  to  the  higher  Crustacea  by  an- 
cestors parasitic  on  Rhizocephala,  and  that  in  course  of 
time  they  found  their  advantage  in  exchanging  an  indirect 
for  a  direct  parasitism. 
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In  the  CryptoniscidaB  the  first  two  segments  of  the 
peraeon  carry  very  short  feet,  sometimes  degraded,  pro- 
vided  at  the  extremity  with  a  strong  claw ;  the  pleopods 
are  two-branched.  The  adult  female,  without  becoming 
unsymmetrical,  loses  the  characteristic  shape  of  an  Isopod 
and  all  or  most  of  its  appendages. 

The  Epicaridea  in  general  pass,  according  to  Giard  and 
Bonnier,  from  the  embryo  or  first  stage  of  their  develop- 
ment to  a  second  or  cryptoniscian  stage,  in  which  they 
resemble  the  males  of  this  family.  According  to  Dr. 
Fraisse  the  free-swimming  CryptoniscidaB  have  a  quite 
peculiar  smell,  and  the  female  becomes  sexually  mature 
before  adopting  a  parasitic  life.  Notwithstanding  Pro- 
fessor Kossmann's  scepticism  regarding  the  latter  state- 
ment, I  believe  that  it  is  correct.  At  all  events  a  minute 
specimen  taken  in  the  tropical  Atlantic,  retaining  all  its 
appendages,  and  of  the  shape  usual  in  the  '  cryptoniscian 
stage,'  appears  to  have  ovaries  crowded  with  eggs. 

GniptoniscuSy  Fritz  Muller,  1864.  The  characters  no- 
ticed by  Fritz  Miiller  are  that  the  young  of  Gryptoniscus 
are,  like  most  other  Isopods,  hatched  with  the  last  peraeo- 
pods  undeveloped,  and  that  the  penultimate  pair  are  thin 
and  rod-like,  difiering  much  from  those  which  precede  them. 

Cryptoniscus  planarioides^  Fritz  Miiller,  1864,  was  found 
on  Peltogaster  purpureiu^  (F.  Muller),  together  with  Phryxus 
resupinatuSy  on  a  Pagurid,  in  Southern  Brazil.  Fritz 
Muller  remarks  of  this  species,  that,  if  the  eggs  and  young 
did  not  betray  the  crustacean  character,  the  female  would 
almost  rather  be  taken  for  a  flat-worm  (a  Planarian)  than 
for  an  Isopod. 

The  Peltogaster^  it  must  be  understood,  is  a  strangely 
metamorphosed  Cirripede,  which  pushes  roots  into  the 
body  of  its  Pagurid  host.  Then  comes  the  CryptoniscuSy 
penetrates  the  parasite,  and  draws  nourishment  to  itself 
through  those  piratical  roots.  Strangely  it  happens  next 
that  under  this  infliction  the  body  of  the  Cirripede,  cheated 
of  its  nutriment,  dies  and  falls  away,  and  yet  its  roots 
remain  and  flourish  for  the  benefit  of  an  alien  digestive 
apparatus.     Crustaceans  of  three  distinct  orders  are  thus 
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brouglit  togefher,  and,  as  it  were,  jumbled  up  into  a  sort 
of  compound  animal,  so  that  when  the  Pagurid  devours 
a  shrimp,  its  gastronomic  exertions  are  supplying  food 
through  the  remnants  of  a  shapeless  Oirripede  to  a  degraded 
Isopod.  This  remarkable  arrangement  on  the  body  of  a 
hermit-crab,  itself  occupying  the  shell  of  a  departed  mol- 
lusc, must  be  regarded  as  the  result  of  special  creation  by 
those  who  still  uphold  the  venerable  doctrine  of  the  fixity 
of  species.  What  a  gasp  an  intelligent  mind  must  give  at 
swallowing  such  an  explanation  ! 

Gryptoniscus  paguo'i,  Fraisse,  1878,  was  found  on  Pelto- 
gasfer  Rod/riguezii^  Fraisse,  on  Gliha7iaHus  nmanthropus, 
Risso,  at  Mahon  in  Minorca.  It  is  described  as  flat  and 
worm-like,  much  resembling  the  preceding  species. 

Gryptoniscus  larvceformis^  Giard,  1874,  on  Saccullna 
carcini. 

Danalia,  Giard,  1887,  was  substituted  for  part  of 
ZetuKOj  Kossmann,  1872,  preoccupied. 

Danalia  curvata  (Fraisse),  1878,  on  Saccalina  iiegledaj 
Fraisse,  from  the  Bay  of  Naples,  is  said  to  be  round  and 
rolled  together,  very  like  the  Gahirops  lerncuodiscoides  of 
Kossmann.  Dr.  Fraisse  says  that  it  is  either  a  simple 
parasite  on  the  Sacculina^  or  placed  beside  it  on  the  crab 
Inachus  Scorpio^  Fabricius,  but  that  in  any  case  it  has  to 
draw  its  nourishment  from  the  roots  of  the  Sacculina. 

Danalia  Lohiancoi,  Giard  and  Bonnier,  1890,  on  Portu- 
nasciis  corrugatus,  Giard. 

•  Danalia  Dohrn%  Giard,  1887,  on  Grapsisaccus  Benedeni, 
Kossmann.  The  Zeuxo  longicollis  of  Kossmann,  1880,  was 
found  on  the  pleon  of  Ghlorodius  {Leptodiiis)  exaratus^ 
Milne-Edwards,  in  company  with  but  remote  from  a  SojC- 
culina. 

LiriopsiSy  Max  Schultze,  1859,  was  substituted  for 
Liriope,  Rathke,  1843,  preoccupied. 

Liriopsis  pygmcea  (Rathke),  1843,  on  Peltogaster paguri^ 
Rathke.  The  first  antennae  have  a  very  thick  bundle  of 
hairs  attached  to  the  outer  side  of  the  basal  joint  in  the 
male. 

Liriopsis  monophthalma  (Fraisse),  1878,  on  Peltogasler 
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curvatvs,  Kossmann,  is  said  to  have  a  cylindrical  form,  and 
to  be  nearly  related  to  the  preceding  species. 

Eumetorj  Kossmann,  1872.  '  The  male  allied  to  Liriope 
(Rathke),  but  without  antennaa ;  the  female  much  larger, 
its  segmentation  continuing  in  the  mature  state/  ('  Zool. 
Record,' 1873). 

Eametor  liriopides,  Kossmann,  1872,  in  the  mantle- 
cavity  of  Sacculiyia  pisifmmis,  from  the  Philippines.  Dr. 
Fraisse,  discussing  specimens  which  he  supposes  to  belong 
to  this  genus,  from  the  mantle  of  Sacculina  Betiedenii,  says 
that  no  brood- cavity  is  present,  the  Ipopod  being  content 
to  use  the  mantle  of  the  Sacmdina  for  that  purpose.  He 
also  says  that  the  male  of  Kossraann's  species  'has  no 
olfactory  setaB  on  the  inner  antennaa.' 

Cryptothir^  Dana,  1852,  on  non-parasitic  Cirripedes. 

Crj/ptothir  mmntum^  Dana,  in  the  corallidomous  barnacle 
Creusia^  at  the  Fiji  Islands. 

Gryptothir  bcUani  (Bate),  1861,  on  Balanus  halanoides. 
The  larval  form,  as  taken  with  the  tow-net  in  the  Clyde, 
has  eight  teeth  on  the  basal  joint  of  the  first  antennae ;  the 
second  antennae  nine-jointed ;  the  mouth-organs  forming 
a  triangular  mass,  with  the  apex  pointing  backwards ;  the 
sides  of  the  peraeon,  and  in  a  less  degree  those  of  the  pleon, 
digitate ;  the  first  two  pairs  of  trunk-limbs  not  degraded, 
strongly  subchelate,  the  next  three  pairs  slightly  so,  the 
last  two  pairs  simple,  with  the  two  terminal  joints  elongate  ; 
the  five  pairs  of  pleopods  and  the  uropods  two-branched, 
the  branches  tipped  with  setae.  According  to  Bate  aud 
Westwood,  the  adult  sedentarv  female  is  a  lobate  sack- 
formed  mass  without  any  appendages. 

The  genus  Hemioniscus,  Buchholz,  1866,  is  said  to  be 
a  synonym  of  Cri/ptothir,  But  according  to  Buchholz  the 
adult  female  of  his  Hemioniscus  halani  retains  the  front 
part  of  the  larval  form.  This,  however,  may  not  be  per- 
manently the  case.  Beddard  mentions  a  Bopyrid  in  the 
larval  stage  attached  to  Serolis  cornuta,  Studer,  on  the  dor- 
sal surface  of  some  of  the  anterior  segments,  and '  apparently 
belonging  to  the  genus  Hemioniscus,''  but  this  parasite  has 
not  been  described. 
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LeponiscuSy  Giard,  has  the  single  species  Leponiscus 
pollicipedis,  parasitic,  as  the  name  indicates,  on  a  pedun- 
culate Cirripede. 

Family  6.  —Entoniscidce. 

The  animals  are  parasitic  (to  appearance)  within  the 
bodies  of  Brachyura,  entering  through  the  branchial  into 
the  visceral  cavity.  In  the  females  the  body  is  extremely 
unsymmetrical,  with  traces  of  segmentation  when  young  ; 
the  head  is  swollen  into  a  double  sphere,  the  antennae  are 
metamorphosed  into  "lips;  the  labrum,  hypostome  and 
mandibles  forming  the  oral  apparatus.  The  maxillipeds 
are  lamellar,  the  feet  rudimentaiy,  the  marsupium  formed 
of  five  pairs  of  plates,  with  the  first  pair  situated  be- 
tween the  rest ;  the  ovaries  opening  at  the  base  of  the 
fifth  pair  of  feet,  and  by  their  prolongations  determining 
the  shape  of  the  peraeon ;  the  pleon  has  six  segments,  fur- 
nished with  lamellar  or  sabre-shaped  pleopods.  In  the 
minute  male  there  are  two  rudimentary  eyes,  the  antennae 
are  evanescent,  the  maxillipeds  are  rudimentary,  the 
seventh  segment  of  the  peraeon  is  without  appendages ; 
the  six  segments  of  the  pleon  are  without  pleopods.  The 
embryo  has  two  eyes,  sometimes  a  nauplian  eye,  the 
second  antennae  elongate,  six  pairs  of  feet,  five  pairs  of 
pleopods  and  even  a  pair  of  uropods.  In  the  'Crypto- 
niscian  stage '  there  are  seven  pairs  of  feet.  MM.  Giard 
and  Bonnier  give  a  provisional  genealogical  tree  of  the 
Entoniscidae  in  connection  with  their  hosts. 

Portunion  (Portuniu) 

Entione  (AcJtami) 
Cancrion  {Cancer) 


Grapsion  (Grajjsns) 


Entoniscus  (  PoreeUana) 
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These  are  in  reality  ectoparasites,  though  with  an  ap- 
pearance of  being  endoparasites.  The  sheath  or  enveloping 
membrane  moulded  on  every  detail  of  their  bodies  is  an 
invagination  of  the  hypodermis  of  the  crab  in  which  the 
Entoniscid  lives. 

Entoniscus,  Fritz  Miiller,  1862.  Parasitic  on  Porcel- 
lanidae.  The  female  has  the  marsiipium  open  when  adult, 
with  deeply  cut  edges  to  the  component  plates,  and  an 
elongate  pleon  with  five  pairs  of  sabre-shaped  pleopods. 
The  male  is  comparatively  large,  with  the  first  antennae 
elongated,  six  pairs  of  trunk-feet  reduced  to  pedicellate 
tubercles,  and  the  last  segment  of  the  pleon  not  slit. 

Entoniscus  porcellance,  Miiller,  1862,  on  Porcellana  sp. 

Entonisctis  Mullein,  Giard  and  Bonnier,  1886,  on  For-- 
cellana  longicoimis  (Linn.). 

Enionisms  Irrasiliensis^  Miiller,  1871,  on  Porcellana  sp. 

Entoniscus  Creplinii,  Giard  and  Bonnier,  1887,  on  Por- 
cellana (Polyonyx),  Grejjlinii,  Miiller.  Fritz  Miiller  found 
a  couple  of  the  Porcellana  in  almost  every  tube  of  the 
Chaeptopteri  at  Desterro.  Only  three  times  did  he  find 
the  Porcellana  solitary,  once  a  female,  twice  a  male.  Only 
on  these  three  specimens  did  he  find  an  Entonucus.  The 
parasite  makes  the  animal  sterile,  and  it  is  inferred  that 
the  infested  crabs  either  could  not  find  or  retain  partners. 
Possibly  they  did  not  make  the  attempt  to  do  either  one 
or  the  other. 

Entidne,  Kossmann,  1881.  The  male  has  the  last 
segment  of  the  pleon  terminally  bifid.  This  genus  since 
its  institution  has  been  much  subdivided,  and  the  cffiginal 
name  limited  to  Entoniscidae  parasitic  on  Oxyrrhyncha. 

Entione  aclim^  Fritz  Miiller,  on  Achceus  sp. 

Grapsion,  Giard  and  Bonnier,  1886.  Parasitic  on 
GrapsidaD.  The  female  has  the  marsupium  closed  when 
adult,  the  ascendant  lamella  of  the  first  pair  of  marsupial 
plates  narrow  all  along ;  there  are  two  medio-ventral  and 
two  latero-dorsal  ovarian  bosses  and  four  dorsal  tubercles ; 
the  pleopods  lamellar,  little  recurved.  The  male  has  the 
sixth  segment  of  the  pleon  ending  in  two  recurved  hooks. 
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The  embryo  has  a  nauplian  eye,  and  swims  with  the  sixth 
pair  of  trunk-feet  extended. 

Orapsion  Gavoliniiy  Giard  (1878),  on  Pachygrapsus  mar- 
moratus,  Fabricius.  This  species  is  named  after  Cavolini, 
who  in  1792  described  an  Entoniscid  from  '  Granchio  de- 
presso,'  which  is  supposed  to  be  the  same  as  Pachygrapsus 
marmoratus. 

Gancrion,  Giard  and  Bonnier,  1886.  Parasitic  on 
Cancrida9.  The  female  has  the  marsupium  closed  when 
adult,  and  has  four  dorsal  ovarian  bosses.  The  sheath  in 
which  the  animal  is  enclosed  is  always  covered  with  thick- 
enings of  yellow  chitin.  The  male  has  the  pleon  clearly 
distinct  from  the  peraeon,  elongate,  without  ventral  pro- 
minences or  terminal  hooks,  the  bilobed  apex  of  the  sixth 
segment  being  minutely  squamose.  The  embryo  has  the 
sixth  trunk-feet  elongate  and  carries  them  extended 
laterally. 

Gancrion  cancrorum  (Fritz  MuUer,  1864),  on  several 
Brazilian  species  of  Xantho,  implying  ex  hypothesi  several 
species  of  parasite  under  one  name.  Fritz  Muller  states 
that  the  heart  in  the  male  is  situated  in  the  third  segment 
of  the  pleon. 

Gancrion  miser ^  Giard  and  Bonnier,  1886,  on  Pilumnus 
hirtellus  (Linn.)  Six  specimens  were  found.  The  crabs 
examined  were  more  than  1,800. 

Gancrion  jloridus,  Giard  and  Bonnier,  1886,  on  Xantho 
in/yism,  Leach,  commonly  called  Xantho  floridus  (Montagu). 
Three  specimens  were  found  to  about  900  crabs  examined. 

Portunion,  Giard  and  Bonnier,  1886.  Parasitic  on 
Portunidae.  The  female  has  the  marsupium  closed  when 
adult,  the  ascendant  lamella  of  the  first  pair  of  plates 
regularly  widened  from  the  base,  much  recurved,  the 
upper  edge  not  cut ;  there  are  two  medio-ventral  and  two 
latero-dorsal  ovarian  bosses.  The  male  has  medio-ventral 
hooks  on  the  pleon,  and  the  sixth  segment  apically  fur- 
nished with  a  pair  of  hooks.  The  embryo  is  without  a 
nauplian  eye,  and  swims  with  the  sixth  trunk-feet  carried 
under  the  pleon. 

Portunion  mcenadis,  Giard,  1886,  on  Garcinus  mcenas 
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(Pennant)  (see  Plate  XVIII.).  The  specimens  found  were 
in  about  one  per  cent,  of  the  crabs  examined. 

Portunion  Salvatoris  (Kossmann,  1881),  on  Portunus 
a/rcuatus^  Leach. 

Portunion  Monieziiy  Giard  (1878),  on  Portunus  puber 
(Linn.).     Excessively  rare. 

Portunion  Fraissei^  Giard  and  Bonnier,  1886,  on  Por- 
tunus holsatuSy  Fabricius. 

Portunion  Kossmanni,  Giard  and  Bonnier,  1886  (see 
Plate  XVIII.),  on  Platyonichu^s  latipes  (Pennant). 

This  is  the  only  species  that  can  be  called  common, 
and  one  which  does  not  necessarily  sterilise  the  host  or 
hinder  the  exuviation  of  its  integument.  These  are  pro- 
bably the  conditions  that  have  allowed  it  to  become 
common,  since,  when  the  parasite  makes  the  host  sterile, 
it,  so  to  speak,  cuts  the  ground  from  under  its  own  feet, 
by  preventing  the  propagation  of  the  very  animal  which 
is  essential  to  the  existence  of  the  parasite's  own  progeny. 

PinnotherioUy  Giard  and  Bonnier,  1889.  Parasitic  on 
Pinnotheres.  The  first  marsupial  plate  is  without  a  trans- 
verse lamella,  and  its  recurrent  part  is  of  unusual  length. 
There  are  no  dorsal  ovarian  humps,  but  of  the  ventral  two 
the  hinder  is  excessively  long  and  cylindrical,  with 
vermiform  movements,  whence  the  type  species  is  called 
Pinnotlierion  vermiforme. 

Family  7. — Bopyridce. 

The  animals  are  parasitic  in  the  branchial  cavity,  with 
a  few  exceptions.  The  females  in  general  have  a  flattened 
appearance  with  one  side  longer  than  the  other.  Giard 
and  Bonnier,  as  already  mentioned,  subdivide  this  family 
into  Phryxiens  chiefly  found  on  Macrura  Anomala,  loniens 
on  Brachyura,  and  Bopyriens  on  regular  Macrura.  In 
the  Bopyriens  the  pleon  is  very  degraded  in  both  sexes,  in 
the  male  a  single  piece  without  appendages,  in  the  female 
shorter  than  in  the  loniens  and  never  carrying  ramified 
appendages.  These  latter  on  the  other  hand  are  the  rule 
in  the  loniens ,  of  which  moreover  the  males  sometimes 
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have  pleopods  or  rudiments  of  them.  The  Phryxiens  are 
considered  to  represent  the  stem  out  of  which  the  other 
two  divisions  arise  as  branches. 

PhryayuSj  Rathke,  1843,  is  preoccupied,  but  MM. 
Giard  and  Bonnier  retain  it,  though  transferring  Rathke^s 
Phryxus  paguri  to  Athelges,  The  male  has  the  pleon  fused 
and  without  appendages. 

Phryxvs  reswpinatus  (Miiller),  1870,  was  found  on  a 
Pagarid  from  Brazil,  generally  in  connection  with  Pelto- 
gaster  jpurjpureus  and  a  Gryptoniscus  already  mentioned. 
Pr.  Fraisse  considers  that  the  name  resupinatus,  meaning 
with  the  ventral  side  outwards,  does  not  really  refer  to  a 
specific  peculiarity,  but  that  the  larva  places  itself  under 
the  PeltogasteTy  naturally  with  its  ventral  side  towards  it, 
and  consequently  with  its  dorsal  side  towards  the  Pagurid. 
When  nothing  of  the  Peltogaster  is  left  but  its  roots,  the 
Bopyrid,  having  lost  its  original  point  of  support,  bends 
back  its  claws  to  clutch  the  abdomen  of  the  hermit-crab. 
That  the  parasites  are  not  injured  by  the  movement  of  the 
Pagurid  within  the  mollusc  shell  is  explained  in  this  way. 
The  hermit  by  its  terminal  appendages  clings  firmly  to  the 
twist  of  the  shell,  laying  its  ventral  side  close  to  the  spindle 
of  it.  The  parasites,  however,  uniformly  sit  on  the  left 
side  of  their  host's  back,  tolerably  near  the  carapace,  just 
where  the  eggs  of  the  healthy  female  Pagurid  are  wont  to 
be  attached. 

Athelgue,  Hesse,  1861,  is  spoken  of  as  Athelgushy  ^vitz 
Miiller  in  1870.  Athelges  is  the  form  generally  used.  It 
has  a  cylindrical  pleon  and  flat  laminar  branchiao. 

Athelgue  paguri  (Rathke),  1843,  on  Eupagurus  hern" 
hwrdus  (Linn.).  In  describing  this  species  under  the 
name  Phryxus  paguri,  Bate  and  Westwood  suggest  that 
Athelgue  fullode,  Hesse,  1861,  is  a  synonym. 

Athelgue  Prideauxii,  Giard  and  Bonnier,  1890,  on 
Eupagurus  Prideaux  (Leach).  This  species  is  larger  than 
the  preceding,  and  the  adult  female  retains  a  rudimentary 
fifth  pair  of  appendages  on  the  pleon,  which  are  transitory 
in  the  former. 

Aihelgus  guitarra,  Giard  and  Bonnier,  1890,  on  Pagurus 
sp. 

80 
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Athelgue  iniermedia,  Hesse,  1877,  on  Evpagurus  cuor- 
nensis  (Thompson). 

Athelgue  Ga/rdonce,  Kossmann,  on  CUbanarius  misavr- 
thropiLSy  Risso. 

Athelgvs  lorifera,  Hesse,  1877,  on  Ewpa^urus  cuanensis 
(Thompson),  together  with  several  specimens  of  Pdto- 
gaster, 

Athelgue  cladophora,  Hesse,  1861. 

Fleurocryj)tay  Hesse,  1865  The  male  has  the  pleon  as 
in  Ph-yxus,  In  the  female,  it  is  stated,  '  the  five  segments 
of  the  pleon  are  provided  each,  on  each  side,  near  the 
margin,  with  a  branchia  of  oval  form,  filiform,  thin,  flat, 
very  contractile.'  The  sixth  segment  has  two  small  ap- 
pendages. 

Pleurocrypta  galatece,  Hesse,  1865,  on  Galathea  squami- 
fera,  Leach.  According  to  Giard  and  Bonnier  the  I^ryocus 
longibranchiatus  of  Bate  and  Westwood  is  the  Phryxus 
stage  of  this  Pleurocrypta, 

Pleurocrypta  porcellance^  Hesse,  1877,  on  Porcellana 
longicomis  (Linn.). 

Pleurooi'ypta  strigosa,  Giard  and  Bonnier,  1890,  on 
Galathea  strigosa,  Fabricius. 

Pleurocrypta  Hendersoniiy  Giard  and  Bonnier,  1890,  on 
Galathea  dispersa,  Bate,  from  the  Clyde. 

Palcegyge,  Giard  and  Bonnier,  1888.  The  male  has 
the  pleon  composed  of  well-separated  segments,  each  on  the 
ventral  side  carrying  rudiments  of  pleopods.  The  authors 
in  1890  suggest  that  it  will  probably  be  necessary  to 
make  two  sections  of  the  genus,  one  characterised  by  the 
plates  of  the  pleon  in  the  female  being  furnished  with 
warts  or  tubercles,  and  including  the  species  parasitic  on 
Anomala  and  Thalassinida,  the  other  characterised  by  the 
appendages  of  the  pleon  being  entirely  smooth,  and  in- 
cluding the  species  parasitic  on  the  Euhyphota  (see  page 
224).  For  the  former  division  the  genus  Pseudione^  Koss- 
mann, seems  to  be  the  appropriate  name,  and  for  the  latter 
Palcegyge,  As  the  name  implies,  this  genus  is  regarded 
by  its  authors  as  representing  an  ancestral  form  of  Gyge. 
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Palcegyge  Borrei,  Giard  and  Bonnier,  1888,  on  the 
freshwater  species  Palcemon  dispar,  von  Martens. 

Palcegyge  Bonnieri,  Max  Weber,  1892,  on  Palcemon  lar^ 
Fabricius. 

Palcegyge  fluviatilis^  Max  W.eber,  1892,  on  Palcemon 
la/nvpropiLs^  de  Man. 

Pcdcegyge  de  Mani,  Max  Weber,  1892,  on  Palcemon 
pilimanvsy  de  Man. 

Palcegyge  ajffinis  (Sars,  1882),  on  Pandalus  lejptorhyiv- 
chuSj  Kinahan. 

Palcegyge  Hoyli,  Giard  and  Bonnier,  1890,  on  Pandaltts 
annulicomis  (i.e.  Montagui),  Leach. 

Pseudione,  Kossmann,  1881,  has  the '  maxillipeds  of  the 
male  quite  rudimentary.' 

Pseudione  callianassoey  Kossmann,  1881,  on  GalUanassa 
sidfterranea  (Montagu).  Since  Giard-  and  Bonnier  refer 
this  species  to  their  Palcegyge,  and  also,  as  just  observed, 
look  forward  to  a  subdivision  of  that  genus,  questions  of 
priority  will  be  best  arranged  by  retaining  Pseiidunie  for 
one  of  the  sections. 

Pseudione  Hyndmanni  (Bate  and  Westwood,  1867),  on 
Eupagurus  hernhardus  (Linn.).  This  is  described  in  the 
'  History  of  British  Sessile-eyed  Crustacea '  as  Phryxus 
Hyndmanni,  Moreover,  the  Phryxus  fusticaiidatus  of  Bate 
and  Westwood  is,  according  to  the  often  quoted  authori- 
ties, the  phryxoid  stage  of  the  same  species.  By  phryxoid 
stage  is  meant  the  form  of  the  female  immediately  follow- 
ing the  cryptoniscian  stage. 

Pseudione  Fraissei  (Kossmann,  1886),  on  Glihanarius 
misanthropuSy  Risso. 

Pseudione  Dohrni  (Giard  and  Bonnier,  1890),  on  Gal- 
Uanassa truncatay  Giard  and  Bonnier.  This  parasite  was  in 
one  instance  found  on  each  side  of  the  host. 

Pseudione  insignis  (Giard  and  Bonnier,  1890),  on 
Munida  rugosa  (Fabricius). 

Pseudione  confusa  (Norman,  1869),  on  Galathea  dispersa^ 
Bate.  This  was  erroneously  assigned  at  first  to  Galathea 
intermedia,  Lilljeborg,  and  described  by  Bate  and  West- 
wood  as  Phryxus  galathece,  and  supposed  by  them  to  be 
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the  same  as  Pleurocrypta  galathecBy  Hesse,  from  which, 
however,  it  is  distinguished  by  the  clearly  segmented 
pleon  and  rudimentary  pleopods. 

GygCy  Cornalia  and  Panceri,  1861.  The  lateral  pro- 
longations of  the  pleon  are  simple,  unless  transiently 
double  in  the  young  female. 

Gyge  galathece^  Bate  and  Westwood,  1867,  on  Galathea 
squamifera^  Leach,  from  the  Channel  Islands. 

Oyge  branchialisy  Cornalia  and  Panceri,  1861,  on 
Upogehia  sfellata  (Montagu).  In  the  branchial  cavity  of 
the  host  the  parasite  here  as  in  other  instances  has  its  back 
turned  to  the  host's  body,  the  ventral  side  with  the  mar- 
supial plates  turned  outwards.  When  the  brood  is  far 
developed,  it  causes  a  bulging  of  the  host's  carapace,  by 
which  the  whole  parasitic  family  is  securely  retained.  At 
other  times,  as  Dr.  Fraisse  observes,  the  sharp  claws,  which 
would  be  unable  to  grasp  the  smooth  carapace,  curve  back 
to  clutch  the  branchiae. 

KepoUj  Duvernoy,  1840.  The  female  has  the  feet 
ending  in  an  inflated  joint,  without  claw.  The  adhe- 
sive processes  (supposed  in  general  to  represent  the  exo- 
pods)  are  well  developed,  papillose,  in  the  first  four  pairs, 
rudimentary  on  the  other  three.  The  appendages  of  the 
pleon  are  coarsely  pinnate. 

Kepon  typuSy  Duvernoy,  1840,  on  an  unknown  crab  in 
the  Mauritius. 

ieicZj/a,  Cornalia  and  Panceri,  1861.  The  female  has 
the  feet  ending  in  a  blunt  claw,  the  adhesive  processes 
of  all  seven  pairs  nearly  equal.  The  appendages  of 
the  pleon  form  sharp  finely-fringed  branches.  The  male 
has  the  first  antennae  three-jointed,  the  second  seven- 
jointed,  the  pleon  segmented,  carrying  five  rudimentary 
pleopods  and  two  long  appendages  on  the  sixth  segment. 

Leidya  distorta  (Leidy,  1855),  in  Gelasimus  pugilator^ 
Bosc. 

Grapsicepon,  Giard  and  Bonnier,  1887.  The  female 
has  the  feet  ending  in  a  short  sharp  claw,  the  adhesive 
processes  oval,  not  warty.     The  pleon  appendages  of  the 
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first  four  segments  are  three-branched,  of  the  fifth  two- 
branched,  all  coarsely  fringed. 

Grajpsicepon  messoris  (Kossmann,  1880),  in  Metopo^ 
grwpsus  messor  (ForskSl). 

Grapsicepon  Fritzii^  Giard  and  Bonnier,  1887,  in  a 
Brazilian  Grapsus  (Leptograpsus  rugulosns  ?), 

Grapsicepon  Edwardsi^  Giard  and  Bonnier,  in  Planes 
rmnutus  (Fabricius),  found  occupying  both  sides  of  the 
same  host. 

Gancricepon^  Giard  and  Bonnier,  1887.  The  female  has 
the  feet  ending  in  a  short  sharp  claw,  the  adhesive  pro- 
cesses rudimentary,  the  ovarian  bosses  numerous.  The  first 
five  segments  of  the  pleon  are  laterally  three-branched, 
the  dorsal  branch  tuberculose ;  the  sixth  segment  carries 
two  long  appendages.  The  male  has  the  first  antennaa 
three-jointed,  the  second  five-jointed ;  the  pleon  segmented, 
carrying  very  rudimentary  pleopods;  the  sixth  segment 
has  some  rough  hairs  or  little  wrinkled  scales. 

Cancricepon  eleganSj  Giard  and  Bonnier  (1886)  (see 
Plate  XVIIL),  in  Filumnus  hirlellus  (Linn.).  The  Pilum- 
nus  is  abundant  at  Wimereux  among  the  vast  collections 
of  tubes  of  Sabellaria  alveolata.  In  about  one  per  cent, 
of  the  times  that  the  parasite  was  found,  it  occurred  on 
both  sides  of  the  same  crab.  The  authors  once  found 
this  species  and  Gancrion  miser  on  the  same  specimen  of 
Pilumnus,  They  compare  the  central  prolongation  of  the 
pleon  in  the  embryo  with  that  in  the  embryos  of  some 
Cirripedes  and  Merostomata. 

Cancricepon  pilula,  Giard  and  Bonnier  (1886),  in 
Xantho  incisus^  Leach. 

Ergyne,  Risso,  1816.  The  female  has  the  adhesive 
processes  strong  and  muscular,  the  pleon  appendages 
fringed,  the  first  five  two-branched,  the  sixth  simple.  The 
male  has  the  maxillipeds  rudimentary,  the  pleon  without 
distinct  segments  or  appendages. 

Ergyne  cervicomisj  Risso,  1816,  in  Portunus  arctcatits, 
Leach.  Giard  and  Bonnier  identify  Portunicepon  portuni 
(Kossmann,  1881)  with  Risso's  species,  so  that  the  restora- 
tion of  Risso's  generic  name   seems   inevitable,  little  as 
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Risso's  obscure  descriptions  entitle  him  to  honour  or  grati- 
tude. In  the  present  instance,  it  is  said,  he  mistook  the 
tail  of  the  parasite  for  its  head,  and  considered  the  appen- 
dages of  the  pi  eon  to  be  ramified  plumose  antennae. 
Evidently  Latreille  was  puzzled  by  the  description,  for  in 
1825,  under  the  genus  '  Ichthyophile  (Gymothoa,  Leach),' 
he  says,  '  Uergina  ceruicomis  de  M.  Risso  me  parait  etre 
un  ichthyophile,  ayant  accideotellement  un  corps  etranger 
(algue?)  aux  antennes.'  In  this  species  it  is  observed 
that  '  the  colour  of  the  ovary  and  consequently  that  of  the 
largest  part  of  the  body  is  of  a  brilliant  carmine  red.' 

Gigantione^  Kossmann,  1881.  The  female  has  an 
almost  circular  outline,  all  the  segments  having  un- 
branched  prolongations.  The  three-jointed  first  ant-ennae 
have  the  basal  joint  expanded  so  as  to  cover  the  oral 
region,  just  leaving  space  for  the  protrusion  of  the  points 
of  the  mandibles.  The  tiny  feet  have  a  short  pointed 
nail.  The  marsupial  plates  are  very  large.  ,  The  first 
pleopods  form  acuminate  sacks  with  sparingly  ramified 
outr-growths  on  the  surface ;  the  following  pairs  are  small, 
entirely  ramose.  The  male  has  the  pleon  distinctly  seg- 
mented, with  six  pairs  of  oval  sack-like  pleopods. 

Gigantione  Moebii,  Kossmann,  1881  (see  Plate  XVIII.). 
in  Ruppellia  impressa^  de  Haan. 

lone,  Latreille,  1818.  The  female  has  the  side-plates 
well  developed  ^n  the  head  and  perason,  those  of  the  first 
five  segments  of  the  pleon  arborescent,  coralloid,  the  ap- 
pendages of  the  sixth  segment  simple,  cylindrical,  recurved 
at  the  extremity.  The  male  has  the  second  antennae  seven- 
jointed,  and  the  pleon  furnished  with  six  pairs  of  long 
cylindrical  appendages. 

lone  thoradcus  (Montagu,  1808),  in  Callianassa  sub^ 
terranea  (Montagu),  was  first  recorded  from  Devonshire. 

lone  comutiis,  Spence  Bate,  1864,  in  Callianassa  longi" 
mana,  Spence  Bate. 

lone  vicina,  Giard  and  Bonnier,  1890,  in  Callianassa 
truncata,  Giard  and  Bonnier. 

lone  gehice,  Giard  and  Bonnier,  1890,  in  Upogebia  stellata 
(Montagu). 


Cancri 


Portunion   Koasmar 


Ciqantlone  Moabii,  Dorsal  i 


CMosbli.  Vtntrat  view 
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Argeia,  Dana,  1852.  In  the  female  the  side-plates  of 
the  segments  are  developed  into  long  lobes,  but  without 
adhesive  processes.  The  pleopods  are  short,  not  ramified. 
In  the  male  the  pleon  is  unsegmented,  and  without  ap- 
pendages. 

Argeia  pugettensiSj  Dana,  1852,  in  Grangon  munitus, 

Argeia  depauperata^  Stimpson,  1857,  in  Grangon  Fran-- 
dscorurrby  from  San  Francisco  Bay. 

Bopyrm,  Latreille,  1804.  In  the  female  the  bound- 
aries of  the  pleon-segments  are  not  visible  in  the  centre  of 
the  back ;  the  pleopods  are  pairs  of  simple  rudimentary- 
plates.  In  the  male  the  pleon  has  no  lateral  appendages. 
Leach,  in  the  Appendix  to  his '  Crustaceology,'  1814,  makes 
the  strange  remark  that  'the  genus  Bopyrus  is  to  be 
altogether  rejected  from  this  article,  as  it  belongs  to  the 
class  Vermes.' 

Giard  and  Bonnier  give  up  the  old  name  Bopyrus  squilr- 
larum^  Latreille,  1804,  on  the  ground  of  the  inextricable 
confusion  of  the  synonymy,  Latreille's  squillarum  having 
]  been  indiscriminately  applied  to  various  species,  and  not 

being  the  oldest  name,  since  the  misleading  crangorum  of 
Pabricius  dates  from  1798,  and  Latreille  himself  appears 
to  have  confounded  Leander  serratus  (Pennant)  and  Leander 
squilla  (Linn.),  so  that,  to  start  with,  the  name  of  the  host 
is  as  uncertain  as  the  name  of  the  parasite. 

Bopyrus  Hellerij  Giard  and  Bonnier,  1890,  in  Leander 
squilla  (Linn.),  may,  notwithstanding  the  above  arguments, 
j  be  thought  deserving  of  the  old  name  squillarum, 

Bopyrus  Fougerowdj  Giard  and  Bonnier,  1890,  in  Lean- 
i  der  serratus  (Pennant),  from  which  the '  Bopyrus  squillarum ' 

of  the  '  British  Sessile-eyed  Crustacea'  was  obtained. 

Bopyrus  Rathkei,  Giard  and  Bonnier,  1890,  in  Palcemon 
rectirostrisj  Zaddach. 

Bopyrus  treillianuSy  Giard  and  Bonnier,  1890,  in  Palce-* 
mon  treillianus,  Risso. 

Bopyrus  xiphias,  Giard  and  Bonnier,  1890,  in  Palcemon 
xiphiaSy  Risso. 

Bopyrus  palcemonis,  Risso,  a  doubtful  8pe<^ies  in  Alpheus 

8p.  (?) 
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Bopyrus  (?)  alpheiy  Fritz  MuUer,  in  a  Brazilian  Aln 
pheus  sp. 

The  Zeuxo  alpheiy  Kossmann,  1872,  described  as  an 
external  parasite  on  the  head  of  an  AlpheuSj  may  be  men- 
tioned here,  and  perhaps  the  Prosthete  cannelee  of  Hesse, 
1861,  belongs  to  this  genns. 

Probop]/ru8,  Giard  and  Bonnier,  1888.  In  the  female 
the  pleon  has  the  boundaries  of  the  segments  well  marked 
all  across  the  back,  and  has  five  pairs  of  two-branched 
pleopods.  In  the  male  the  pleon  has  five  pairs  of  little 
tuberculiform  pleopods.  This  firesh water  genus  is  con- 
sidered to  represent  an  ancestral  less  degraded  form  of 
Bopyrus, 

Probopyrus  ascend&ns  (Semper,  1880),  in  Palcemon  (yi-^ 
natuSy  Olivier,  which  in  the  Philippines  inhabits  streams  up 
to  4,000  feet  above  the  sea-level. 

Probopynts  palceTnoneticdla  (Packard),  in  Palcemonetes 
vulgaris,  Stimpson,  of  North  America. 

Probopyrus  Giardi^  Max  Weber,  1892,  on  Palctmon 
placidus,  de  Man. 

Bopyrina^  Kossmann,  1881.  The  first  antennae  are 
relatively  strong  in  both  sexes,  especially  the  basal  joint, 
which  in  the  female  works  upon  the  skin  of  the  host.  In 
the  adult  the  second  antennae  are  reduced  to  a  rudiment. 
The  pleon  in  both  sexes  is  feebly  segmented,  in  the  female 
with  short  sack-like  appendages,  in  the  male  without  any. 
The  first  pair  of  marsupial  plates  are  colossal,  the  rest 
rudimentary. 

Bopyrina  virbii  (Walz),  1881,  on  '  Virbius '  viridis,  Otto. 

Bopyrina  ocellata  (Czemiavsky),  1869,  on  '  Virbius* 
gracilis^  Heller. 

Bopyrina  nitescens,  Giard  and  Bonnier,  1890,  on  Athanas 
nitescenSy  Leach.  The  authors  think  the  species  may  be- 
long to  some  genus  distinct  from  Bopyrina,  and  merely 
name  it  to  call  attention  to  it. 

Bopyrina  hippolytes,  Giard  and  Bonnier,  1890,  on  Hip^ 
polyte  Granchii,  Leach  (?).  This  species  also  appears  to  be 
at  present  only  nominal. 

With  regard  to  the  genus  Virbius,  the  reader  may  refer 
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back  to  chapter  xvii.,  page  235.  Bopyrina  virbii^  corre- 
sponding with  the  figure  of  the  young  female  given  by 
Kossmann  in  the  *  Zeitschrift  fur  Wiss.  ZooL'  Bd.  35,  pi.  34, 
fig.  6,  1881,  has  been  found  lying  across  the  hind  dorsal 
margin  of  the  carapace  of  Hippolyte  varians  taken  at  Ilfra- 
combe.  From  the  conical  mouth-apparatus  protrude  a  pair 
of  denticulate  lancets,  the  points  of  the  mandibles. 

Bopyroides^  Stimpson,  1864.  Formed  for  those  species 
that  agree  in  shape  and  structure  with  Bojyyrus,  but  differ 
in  their  branchial  features  in  having  merely  fleshy  ridges 
instead  of  laminae,  with  the  segments  of  the  pleon  distinct. 
See  '  History  of  British  Sessile-eyed  Crustacea,'  vol.  ii.  p. 
223. 

Bojyyroides  acutimarginatus,  Stimpson,  1864,  on  Hip- 
polyte hrevirostris,  Stimpson  also  thinks  that  Bopyrvs 
hippolyfes,  Kroyer,  should  be  placed  in  this  genus.  By 
Bate  and  Westwood  that  is  called  Gyge  hippolyfes  (Kroyer). 
Kroyer's  species  was  taken  on  Hippolyte  poh/ris.  The 
host  of  the  British  form  is  not  named. 

Hemia/rthrus^  Giard  and  Bonnier,  1887.  The  authors 
say,  '  It  is  impossible  to  leave  in  the  genus  Phryxus  the 
parasites  of  the  abdomen  of  Virhius  and  Hippolyte.  These 
animals  differ  much  from  the  Phryxus  type,  alike  in  the 
female  and  in  the  male,  which  has  all  the  pleon-segments 
free  and  furnished  with  rudimentary  limbs.  We  have 
established  for  these  Bopyrians  the  genus  Hemiarthrus.' 
In  the  promised  continuation  of  their  great  work  on  the 
Bopyridae,  no  doubt  the  obscure  relations  between  this  and 
some  of  the  preceding  genera  will  be  illuminated. 

Hemia/rthrus  typtonis^  Giard  and  Bonnier,  1890,  on 
Typton  spongicota,  Costa. 

Hemiwrthrus  phihrnka^  Giard  and  Bonnier,  1890,  on 
Niha  edulis,  Risso. 

Hemiarthrus  virhii^  Giard  and  Bonnier,  1890,  on  *  Vir» 
Invs '  viridis,  Otto. 

Hemia/rthrus  Granchii,  Giard  and  Bonnier,  1890,  on  Hip- 
polyte Granchii^  Leach  (?).  This  and  the  preceding  species 
answer  to  what  Walz  has  called  Phryxus  abdominaliSj 
Kroyer. 
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Hemiarthrus  ahdominalis  (Kroyer),  1840,  on  Hippolyts 
Gaimardii,  Milne-Edwards.  Kroyer  states  that  he  also 
found  it  on  Hippolyte  Soiverbei  and  another  nearly  related 
species.  J.  Sp.  Schneider  assigns  it  also  to  Kroyer's  Hip^ 
polyte  turgida and  pvsiola^ajid  to  Pandaltts  Montagui,  Leach. 
Bate  and  Westwood  speak  of  it  as  a  parasite  both  of  the 
Fandalus  and  of  a  species  of  Hippolyte,  The  full-grown 
female  is  of  remarkable  appearance,  from  her  want  of 
symmetry,  her  great  marsupial  plates  enclosing  a  vast 
number  of  eggs,  and  the  condition  of  her  limbs,  which  form 
on  one  side  a  little  crowded  row,  while  on  the  other  all 
have  disappeared  except  the  first.  Hippolyte  Sowerbei  or 
rather  Sowerbcei,  Leach,  is  a  synonym  of  Spirontocaris 
spinus  (Sowerby),  and  stands  therefore  in  the  genus  to 
which  the  species  pusiola  and  Gaimardii  have  also  been 
recently  transferred  (see  pages  235,  236). 

FhyllodHrus^  Stimpson,  1857,  is  thus  described  by 
Stimpson,  in  Latin  which  if  not  pedantically  classical, 
has  at  least  the  merit  of  being  very  easy  for  English 
readers  to  follow : — '  Feminas  pedes  thoracis  sat  validi,  toti 
ancorales,  unguiculati ;  appendicibus  branchiales  carentes. 
Appendices  abdominis  branchiales;  superiores  laterales, 
laminis  duabus  aequis  magnis  elongatis ;  inferiores  papilli- 
formes.  Abdominis  segmentus  primus  setis  dorsalibus 
unguiculatis  instructus.' 

Phyllodurus  ahdominalis ,  Stimpson,  1857,  from  between 
the  abdominal  feet  of  the  common  Upogehia^  Puget  Sound. 
On  the  position  of  this  species  the  recent  authorities  do 
not  appear  to  express  any  opinion.  The  other  Epicarids  of 
Upogebia^  lone  and  Pseudione^  are  referred  to  the  branchial 
cavity. 

At  the  conclusion  of  this  long  catalogue  it  may  be 
allowable  to  express  a  hope  that  its  utility  to  the  student 
will  be  in  some  measure  proportionate  to  the  time  and 
trouble  expended  on  producing  it.  It  would  have  been 
easy  to  sacrifice  the  useful  to  the  ornamental,  and  instead 
of  showing  the  extent  of  the  subject,  to  dwell  only 
on  the  singularities,  indulging  in  a  disquisition  on  the 
extremely  eccentric  and  abnormal  forms  included  in  this 
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group.  With  attention  directed  to  the  number  of  species 
actually  existing,  it  is  probable  that  the  half-score  described 
by  Bate  and  Westwood  as  belonging  to  the  British  fauna 
will  soon  prove  to  be  but  the  nucleus  of  a  far  larger  com- 
pany. By  accepting  the  view  that  no  parasite  has  more 
than  one  species  of  host,  we  may  greatly  simplify  the 
otherwise  bewildering  task  of  naming  specimens,  and  so 
far  leave  the  mind  at  leisure  to  grapple  with  the  other 
numerous  and  intricate  difficulties  connected  with  this 
little-known  tribe. 
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CIIAFTER  XXVn 

TRIBE  VII. — ONISCOIDEA 

This  tribe  consists  of  the  land  Isopods,  adapted  for  breath- 
ing air,  but  probably  in  all  cases  requiring  that  the  air 
should  be  humid.  In  general  uniformity  and  regularity 
of  shape  they  are  strikingly  contrasted  with  the  preceding 
parasitic  tribe.  The  head  is  small,  the  seven  segments  of 
the  peraeon  are  distinct,  the  pleon  is  narrower,  and  usually 
has  six  distinct  segments,  of  which  the  sixth  is  the  smallest. 
The  first  antennae  never  have  more  than  three  joints,  and 
may  have  fewer,  or  may  be  wholly  wanting.  The  man- 
dibles are  without  '  palp/  The  inner  plate  of  the  first 
maxillae  bears  either  two  or  three  plumose  setae.  The 
second  maxillae  have  two  plates  or  only  one.  The  maxilli- 
peds  are  occasionally  seven-jointed,  but  seldom  more  than 
four-jointed.  The  seven  pairs  of  trunk-feet  are  similar  to 
one  another ;  the  hinder  more  or  less  exceeding  in  length 
those  that  precede ;  all  are  gressorial.  The  pleopods  are 
branchial.  Of  the  five  pairs  rarely  the  first  is  obsolete ; 
the  second  and  sometimes  also  the  first  have  sexual  organs 
in  the  male.  The  uropods  are  of  variable  character,  never 
powerful  organs ;  their  branches  are  single-jointed.  Five 
families  are  included  in  the  tribe,  the  Ligiidae,  Tylidae, 
Helleriidae,  Oniscidae,  and  A  rmadillididae. 

Family  1. — Tdgiidce, 

The  pleon  consists  of  six  segments,  of  which  the  first 
two  are  narrower  than  the  third.  The  first  antennae  are 
small,  three-jointed.  The  first  maxillae  have  three  seta9 
on  the  inner  plate.     The  second  maxillae  have  two  plates. 
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In  the  five  pairs  of  pleopods  the  outer  branch  is  opercular, 
the  inner  branchial,  but  sexual  in  the  first  two  pairs  of  the 
male.  The  uropods  are  produced  beyond  the  apex  of  the 
pleon.  The  young  are  said  to  quit  the  mother  with  only 
six  pairs  of  trunk-feet.  The  family  contains  seven  or 
eight  genera. 

Ligia,  Fabricius,  1798,  has  a  multiarticulate  flagelluni 
to  the  second  antennae,  the  maxillipeds  with  a  small 
rounded  epipod,  and  the  ' palp'  four-  to  five-jointed.  The 
uropods  have  two  equal,  stiliform,  often  filiform,  branches. 
Ligia  oceanica  (Linn.)  is  found  on  rocky  shores  of  Great 
Britain  and  in  many  parts  of  northern  and  western 
Europe.  The  uropods  are  not  unlike  those  of  Asellus 
aquaticus.  It  attains  a  length  of  more  than  an  inch, 
without  including  uropods  and  antennse.  In  Ligia  exotica, 
Roux,  the  second  antennae  are  longer  than  the  animal,  the 
flagellum  having  from  twenty-seven  to  forty-one  joints. 
Ligia  cursor,  Dana,  from  Valparaiso,  hints  by  its  specific 
name  at  what  is  rather  a  character  of  the  genus,  rapidity 
of  running.  Von  Siebold  says  that  in  Japan  on  rocky 
shores  at  ebb-tide  in  summer  the  Ligiae  are  sometimes  so 
abundant  that  the  fishermen  sweep  them  with  brooms 
into  pots,  to  be  used  for  bait.  Budde-Lund  in  1885  de- 
scribes in  all  twelve  species  from  the  shores  of  various  parts 
of  the  world,  and  gives  the  names  of  five  others.  Ligia 
dilatata,  Perty,  he  renames  in  1879,  Stymphdlus  dilatatus, 
and  he  includes  Dana's  Styloniscus^  with  its  three  species, 
in  this  family. 

Ligidium,  Brandt,  1833,  has  a  multiarticulate  flagellum 
to  the  second  antennae,  the  'palp'  of  the  maxillipeds 
conical,  five-jointed,  the  stem  of  the  uropods  obliquely 
produced  on  the  inner  side,  and  the  inner  branch  tipped 
with  two  hairs.  Five  species  have  been  described.  Ligi- 
dium  hypnorum  (Cuvier,  1792)  has  had  several  names. 
In  England  it  has  hitherto  only  been  recorded  from  the 
borders  of  Surrey  and  Sussex.  Budde-Lund  supposes 
that  the  Bavarian  species  Zia  paludicola,  Koch,  and  Zia 
melanocephdia,  Koch,  belong  to  this  genus. 

Trichoniscus,  Brandt,  1833,  has  the  flagellum  of  the 
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second  antennae  from  two-  to  seven-jointed,  the  *  palp'  of 
the  maxillipeds  obscurely  two-  to  three-jointed,  the 
branches  of  the  uropods  subequal  or  the  inner  thinner 
and  rather  shorter  than  the  outer.  Trichonisctis  jpusillus, 
Brandt,  is  identified  with  the  British  Philougria  riparia 
(Koch),  Trichoniscus  vividus^  Koch,  with  the  British  Philn 
oncfria  vivida^  and  Trichoniscus  roseus^  Koch,  with  the 
FItiloKgria  rosea^  which  not  only  occurs  in  many  parts  of 
England  and  other  European  countries,  but  has  been  taken 
by  Mr.  Chilton  in  New  Zealand.  The  first  two  are  little 
agile  brown  species ;  the  third  is  especially  attractive  by 
its  delicate  rose  colour,  a  tint  so  unusual  in  this  tribe. 
Budde-Lund  describes  two  other  species,  and  names  four 
more,  one  of  the  latter  being  the  Scyphacella  c/renicola^ 
S.  I.  Smith,  of  the  United  States.  Dollfus  describes  four 
new  species,  two  being  from  the  Azores,  one  from  Tristan 
da  Cunha,  and  one  from  Valparaiso. 

Haplophthalmus,  Schobl,  1 860,  has  the  flagellum  of  the 
second  antennae  three-jointed,  the  legs  shorter  than  in 
TricJwniscus,  and  the  pleon  less  abruptly  narrower  than 
the  peraeon.  The  last  character  it  shares  with  Smith's 
Scyphacella.  The  two  species  are  Haplophthalmtts  Mengii 
(Zaddach),  and  Haploplitlmlmus  danicuSj  Budde-Lund, 
both  of  them  white. 

Oligoniscus^  Dollfus,  1890,  is  distinguished  from  Tri- 
choniscus, because,  the  head  being  bent  forward,  the 
frontal  line  encroaches  on  the  facial  region,  and  because 
the  eyes  are  simple.  The  specific  name  of  the  type-species, 
Oligoniscus  monocellatus,  from  Juan  Fernandez,  corresponds 
in  meaning  with  Haplophthalmus,  the  name  of  the  preceding 
genus,  from  which  it  seems  but  little  remote. 

Titanethes,  Schiodte,  1849,  has  no  eyes,  the  flagellum 
ot  the  second  antennae  multiarticulate,  the  *  palp '  of  the 
maxillipeds  three-jointed,  the  uropods  with  conical,  stili- 
form,  unequal  branches.  Titanethes  allms  (Koch)  is  the 
type.  Five  other  species  have  been  recorded.  The  genus 
appears  to  be  confined  to  caverns. 
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Family  2. — Tylidce. 

The  segments  of  the  peraeon,  except  the  first,  have  the 
side-plates  marked  off  by  a  distinct  suture.  The  pleon 
consists  of  six  segments,  of  which  the  first  two  are  very- 
short  and  narrow.  The  first  antennae  are  small,  adpressed, 
one-  to  two-jointed.  The  components  of  the  mandibular 
spine-row  are  numerous.  The  first  maxillae  have  three 
setae  on  the  inner  plate.  The  second  have  only  one  plate. 
The  ^  palp '  of  the  maxillipeds  is  two-jointed.  The  first 
pleopods  are  wanting  (or  retain  a  doubtful  rudiment  in 
the  male).  The  second,  third,  fourth,  and  fifth  pairs  are, 
according  to  Budde-Lund,  all  branchial,  single-branched. 
Von  Ebner,  however,  says : — ^  The  peduncular  plates  of  the 
branchiferous  caudal  appendages  in  Tylos  are  not  essen- 
tially different  from  those  of  other  Oniscoida ;  they  carry 
as  well  the  branchial-operculum  as  the  branchial-sack.' 
Of  the  respiratory  apparatus  in  this  family,  he  remarks : — 
*  The  four  developed  branchial-opercula  all  contain  rami- 
fied air-cavities.  These  consist  essentially  of  a  sack 
enclosed  between  the  two  leaves  of  the  branchial-oper- 
culum, which  divides  into  a  number  of  microscopic  caecal 
tubes.  Quite  similarly  constructed  air-cavities  occur  also 
on  the  two  first,  often  on  all,  of  the  branchial-opercula  of 
other  Oniscoida.  These,  however,  are  distinguished  from 
those  of  the  Tylinae,  by  the  circumstance  that  it  is  not 
openings  of  the  under  surface  of  the  operculum,  but  cross 
slits  on  its  hinder  margin,  that  lead  to  them.'  The  uropods 
of  the  Tylidae  are  something  like  those  of  the  Valvifera, 
but  here  the  folding  doors  form  an  operculum  not  over 
the  pleopods  but  over  the  anal  opening  of  the  telson ;  they 
carry  a  minute  single  branch,  and  are  completely  covered 
dorsally  by  the  terminal  segment  of  the  pleon. 

Tylos ^  Audouin,  1825?  This  being  the  only  genus 
has  the  characters  of  the  family.  The  first  verbal  descrip- 
tion was  printed  by  Audouin  in  his  '  Explication  sommaire 
des  planches  des  Crustac6s  de  I'Egypte  et  de  la  Syrie.' 
He  states  that  l)/lo8  was  a  manuscript  name  given  to  the 
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genus  by  Latreille,  and  points  out  tbat  the  figures  of  the 
type-species,  Tylos  Latreiilii^  Audouin,  in  Savigny's  Plate, 
show  the  generic  characters.  Latreille  in  his  'Families 
naturelles  du  R^gne  Animal,'  p.  567,  1825,  merely  says, 
'Ajoutez  iramediatement  aprds  le  genre  lygiej  Tylos 
(nouveau  genre  compost  d'esp^ces  marines),'  so  that  the 
information  he  offers  is  incorrect.  Thus  Savigny  gave  no 
name ;  Latreille  gave  a  name,  but  did  not  effectively 
publish  it ;  Audouin  published  the  name,  with  a  descrip- 
tion ;  the  genus  must  therefore  belong  to  him.  But  there 
is  still  a  difficulty.  In  1826  the  name  Tylos  was  given 
by  Van  Heyden  to  a  genus  of  Arachnida,  and  Budde-Lund 
assigns  Audouin's  'Explication'  to  1827.  M.  Eugene 
Simon,  however,  has  explained  that  Van  Heyden's  pro- 
dromus  on  the  classification  of  the  Acari  merely  named 
without  defining  the  genus,  and  therefore  did  not  effectively 
pre-occupy  the  name  Tylos.  But  Audouin's  preface  is  dated 
1825,  and  it  seems  possible,  therefore,  that  the  Crustacean 
genus  was  really  published  in  advance  of  the  Arachnid. 
M.  Simon,  on  the  contrary,  says  that  the  name  Tyhs 
armadillo,  Latreille,  1829,  was  published  before  the  Tylos 
Latreillii  of  Audouin's  '  Explication,'  which  can  scarcely 
be  correct.  Budde-Lund  describes,  besides  the  typical 
Mediterranean  species,  six  others,  including  two  made 
known  by  Krauss  from  South  Africa.  Tylos  spinulosus, 
Dana,  is  mentioned,  and  Tylos  granulatus,  Miers,  from 
Japan,  is  distinguished  from  Krauss's  African  species  of 
the  same  name,  as  Tylos  granuliferus. 

Family  3. — Helleriidce. 

The  peraeon  is  as  in  the  preceding  family.  The  pleon 
has  the  first  five  segments  fused,  with  two  pairs  of  short 
lateral  sutures  marking  off  the  third  from  the  fourth,  and 
the  fourth  from  the  fifth  segment.  The  terminal  segment 
is  short,  subquadrate.  The  first  antennae  are  wanting. 
The  spine-row  of  the  mandibles  has  but  two  components 
on  the  left  mandible,  and  is  reduced  to  one  on  the  right. 
The  two  pairs  of  maxillae  and  the  maxillipeds  have  the 
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characters  ascribed  to  them  in  the  preceding  family.  The 
first  pleopods  are  absent  or  reduced  to  widely  separated 
rudiments,  of  doubtful  homology.  The  pleopods  of  the 
second,  third,  fourth,  and  fifth  segments  are  two-branched ; 
the  second  pair  have  the  usual  stilets  in  the  male.  On  each 
opercular  plat^  there  is  a  roundish  air-cavity  placed  near 
the  outer  margin,  with  a  single  opening  in  each  operculum 
of  the  second  pleopods,  but  two  openings  in  those  of  the 
three  following  pairs.  According  to  von  Ebner,  the  pe- 
duncle in  the  pleopods  forms  a  part  of  the  branchial  sack, 
so  that  the  two  branches  instead  of  being  freely  articulated 
with  it  are  fastened  direct  to  the  segment.  The  uropods 
are  similar  to  those  in  the  Tylidae,  but  are  attached  at  the 
front  corner  of  the  outer  margin  instead  of  at  its  centre. 
The  minute  terminal  joint  is  considered  to  be  the  outer 
branch. 

Helleria^  Ebner,  1868,  is  the  only  genus,  and  Helleria 
hrevicomisy  Ebner,  the  only  species.  It  occurs  in  Italy,  and 
in  the  mountain  forests  of  Corsica  in  damp  moss ;  also  M, 
Chevreux  has  recently  sent  it  me  from  Cap  d'Antibes  out 
of  his  own  garden.  In  1879  Budde-Lund  changed  the 
name  Helleria  to  ISyspastus,  because  other  genera  of  Crusta- 
ceans have  received  the  name  Helleryiy  but  these  other 
genera,  as  M.  Chevreux  has  pointed  out,  were  named  not 
before  but  after  the  publication  of  von  Ebner's  genus.  It 
would  be  absurd  that  Dr.  Camil  Heller  should  be  entirely 
deprived  of  the  honour  intended  him.  through  the  fact  that 
so  many  of  his  friends  had  separately  endeavoured  to  render 
it.  Without  question  von  Ebner's  genus  must  retain  its 
original  name,  and,  with  the  cancelling  of  Syspastus,  Budde- 
Lund's  family  *  Syspasti '  naturally  sufiers  a  cori'esponding 
change  into  Helleriidae.  The  figures  on  Plate  XIX.  are 
copied  from  von  Ebner's  paper. 

Family  4. — Onisddce. 

The  animal  is  seldom  very  convex  or  capable  of  easily 
assuming  a  globular  form.  *  The  head  is  little  broader  than 
long,  and  not  clearly  flanked  by  the  first  segment  of  the 
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peraeon ;  the  face  is  sloping.  The  sides  of  the  head  are 
distinctly  marked  by  a  vertical  marginal  line  and  an  infra- 
marginal  line.  The  clypeus  is  arched.'  The  pleon  has  six 
segments,  of  which  the  first  two  are  narrower  and  usually 
shorter  than  the  third.  The  young  quit  the  mother  with 
the  seventh  segment  of  the  peraeon  still  undeveloped. 
The  first  antennae  are  three-jointed.  The  second  antennae 
have  the  flagellum  firom  two-  to  four-jointed.  The  first 
maxillae  have  two  plumose  setae  on  the  inner  plate ;  the 
second  maxillae  have  two  plates ;  the  '  palp '  of  the  maxilli- 
peds  is  two-jointed,  the  epipod  oblong,  acute.  The  trunk- 
feet  are  rather  long.  In  the  first  and  second  pleopods  of 
the  male  the  inner  branches  form  long  narrow  sexual 
organs,  those  of  the  first  pair  often  coalesced;  in  the 
female  the  same  branches  are  rudimentary,  short,  acute. 
In  the  remaining  pairs  the  inner  branch  is  branchial ;  in 
all  the  pairs  the  outer  branch  is  opercular,  and  often  also 
tracheal.  The  uropods  are  always  prolonged  beyond  the 
two  terminal  segments  of  the  pleon. 

Budde-Lund,  in  his  exceedingly  valuable  work  on  the 
Terrestrial  Isopoda,  makes  a  family  Onisci,  which  he  divides 
into  two  sections,  Armadilloidea  and  Oniscoidea,  but  it 
seems  better  to  constitute  two  families,  since  it  is  the 
almost  invariable  fate  of  large  sections  eventually  to  be 
made  independent.  For  the  Oniscidae,  or  second  section, 
Budde-Lund  gives  a  tantalising  'Conspectus  Generum,' 
based  on  the  flagellum  of  the  second  antennae,  on  the 
tracheal  or  non-tracheal  character  of  the  pleopods,  and  on 
the  uropods. 

I.  Flagellum  2-jointed. 

A.  With  tracheae.  1.  Porcellio, 

B.  Without  tracheae.  2.  Platyarthrui. 

II.  Flagellum  3- jointed. 

A.  With  tracheae.  3.  Scleropaotet, 

B.  Without  tracheae.  4.  Oniseut. 

III.  Flagellum  4-jointed. 

A.  Uropods  short.  6.  ArmadiUcni$euf. 

B.  Uropods  elongate.  6.  Deto, 

Any  enjoyment  that  might  be  derived  from  the  sweet 
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simplicity  of  this  arrangement  is  rather  rudely  disturbed, 
when  it  appears  that  PorcsUio  has  to  be  divided  into  seven 
genera  or  sub-genera  and  Oniscus  into  five,  and  in  fact  with 
one  or  two  recent  additions  the  Oniscidae  contain  twenty- 
one  genera  instead  of  only  six.  Little  more  can  be  done 
here  than  to  mention  their  names. 

PorceUiOy  Latreille,  1804.  In  this  genus,  after  restric- 
tion, Budde-Lund  describes  seventy-one  species,  besides 
giving  the  names  of  more  than  a  score  recorded  without 
description  or  imperfectly  described.  To  this  long  list 
additions  have  since  been  made,  as  Icmiellatmy  Uljanin, 
from  the  Mediterranean  and  the  Azores ;  cristatm,  Dollfus, 
from  Surinam ;  Ma/rioni,  Auhert  and  Dollfus,  from  Marseilles ; 
provincialis,  Aubert  and  Dollfus,  from  Salon,  in  one  of  the 
districts  of  Provence,  the  most  arid  and  remote  from  human 
habitations.  Moreover,  four  or  five  new  species  from  Syria, 
chiefly  collected  by  Dr.  Th.  Barrois,  have  been  named  by 
M.  Dollfus  during  the  year  1892.  Only  the  following 
four  species  out  of  this  extensive  genus  have  been  re- 
corded in  Great  Britain.  1. — PorcelUo  scaher^  Latreille,  is 
extremely  common  over  the  whole  of  northern  and  central 
Europe  and  the  North  of  America.  It  extends  to  Green- 
land, and  none  of  the  land  Isopoda  range  further  to  the 
north  than  this  does.  It  is  said  also  to  reach  the  Cape  of 
Good  Hope  and  to  have  been  found  in  Central  America. 
2. — Porcellio  pidus^  Brandt,  is  perhaps  the  same  as  the 
earlier  Porcellio  spinicomis,  Say.  It  is  distinguished  by  a 
large  apical  tooth  on  the  second  joint  of  the  second  antennae, 
and  by  the  black  and  yellow  markings  of  the  peraeon. 
Together  with  the  preceding  species  it  belongs  to  a  section 
of  the  genus  in  which  the  last  segment  is  triangularly  pro- 
duced, with  a  sharp  apex.  3. — Porcellio  dilatatus,  Brandt, 
belongs  to  a  section  in  which  the  last  segment  is  produced 
with  a  rounded  apex.  It  does  not  appear  to  be  at  all 
common  in  Great  Britain.  4. — Porcellio  Icevis,  Latreille, 
belongs  to  a  group  distinguished  from  that  which  includes 
all  the  other  three  by  having  the  hind  margins  of  the  first 
three  peraeon-segments  less  laterally  sinuate,  the  side- 
plates  less,  with  the  hinder  angles  in  the  earlier  segments 
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more  obtuse,  scarcely  prolonged  backwards,  with  the 
lateral  process  small,  obtuse  or  none.  All  the  four  species 
agree  with  the  species  found  in  Syria  in  belonging  to  the 
division  of  the  genus  in  which  there  are  two  pairs  of 
tracheae,  as  distinguished  from  another  division  in  which 
there  are  five  pairs.  The  extensive  distribution  oiPorcellio 
Icevis  is  emphasised  by  Budde-Lund  in  the  words  'Patria: 
Orbis  terrarum.'  It  was  obtained  by  the  GhaUenger  at 
Bermudas,  the  Cape  Verde  Isles,  and  at  Honolulu.  M. 
Adrien  DoUfus  observes  that  while  Porcellio  sGoher  is 
abundant  in  the  cold  and  temperate  regions  both  north  and 
south,  but  not  in  the  tropics,  Porcellio  Icevis  appears  to 
have  followed  man  all  round  the  world  except  in  the  cold 
regions  of  the  two  hemispheres. 

Cylisticus,  Schnitzler,  1853,  has  the  body  more  convex 
and  contractile  than  it  is  in  the  preceding  genus.  The 
branchial-opercula  of  all  five  pairs  of  pleopods  are  fur- 
nished with  trachesB.  Gylisticus  convexus  (De  Geer)  has 
priority  over  the  name  Porcellio  armadilloides,  Lereboullet, 
used  in  the  *  British  Sessile-eyed  Crustacea.'  Budde-Lund 
describes  seven  species  of  Gylisticus, 

Hemilepistus,  Budde-Lund,  1879,  is  notable  for  ample 
sculpture  with  spines  or  coarse  granulation  on  the  front 
part  of  the  body,  of  which,  however,  the  young  ones  are 
devoid.  Budde-Lund  describes  ten  species,  all  of  which 
are  found  in  the  sandy  deserts  of  Africa  and  Asia.  One 
of  them,  Hemilepistus  ruder alis  (Pallas),  was  described  by 
Pallas  in  1771.  The  first  and  second  pleopods,  and  more 
rarely  the  third  or  all  are  provided  with  tracheae. 

Metoponorthus,  Budde-Lund,  1879,  meaning  *with  a 
straight  front,'  is  frequently  mis-spelt  Metoponorlhrus,  to 
which  no  intelligible  meaning  could  be  assigned.  Budde- 
Lund  gives  descriptions  of  thirty-five  species.  In  this 
genus  is  included  Metoponorthus  cingendus  (Kinahan)  found 
in  the  coast  regions  of  England  and  Brittany,  but  dis- 
tinct from  the  species  so  named  by  Budde-Lund  from 
the  highlands  of  the  South  of  France,  which  DoUfus  has 
therefore  renamed  Metoponorthus  meridionalis.  This  has 
three  pairs  of  tracheae,  whereas  Kinahan's  species  has  only 
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two  pairs.  Another  British  species,  which  is  said  to  be 
cosmopolitan,  is  Metoponorthus  pruinosvs  (Brandt).  It 
belongs  to  the  section  with  two  pairs  of  tracheaB.  Mr. 
Whyinper  found  it  in  Ecuador  at  a  height  of  13,300  feet 
above  the  sea,  highest  soaring  of  the  Isopoda.  DoUfus 
describes  Metoponorthus  Barroisiy  1889,  from  the  Azores, 
and  in  1892  two  new  species  from  Palestine. 

Bhyscotus,  Budde-Lund,  1885,  has  a  single  species, 
Rhyscotus  turgifrons  from  the  West  Indies. 

LeptoiHchiis,  Budde-Lund,  1879,  'with  fine  hairs,' 
receives  four  species,  to  which  Dollfus  doubtfully  adds  his 
Syrian  Porcellio  pukkdlus.  He  also  records  Leptotnchus 
tauricuSy  Budde-Lund,  from  the  Mount  of  Olives. 

Bathyt/rdpa,  Budde-Lund,  1879,  'with  deep  haunts,' 
has  two  or  three  species. 

ImcasiuSy  Kinahan,  1859,  is  reinstated  by  M.  Eugdne 
Simon  in  1885,  to  receive  not  only  the  Algerian  Por- 
cellio myrmecophiluSy  Lucas,  for  which  it  was  instituted  by 
Kinahan,  but  also  three  other  species,  pallidns^  tardnSy 
and  pauper^  named  by  Budde-Lund  and  by  him  referred  to 
Porcellio,  In  1890  Dollfus  likewise  remarks  tha,t  Lucasius 
ought  to  be  extended  to  a  whole  group  of  the  ancient 
genus  PorceUiOy  formed  of  ant-loving  species,  with  charac- 
ters morphological  and  biological  near  to  those  of  Platy- 
arthnis.  He  describes  a  new  species  Lucasius  hirtus  from 
Marseilles,  and  from  the  same  district  records  Lucasius' 
pallidum  (Budde-Lund). 

Ghavesia,  Dollfus,  1889,  agrees  with  the  preceding 
genera  in  having  the  flagellam  of  the  second  antennas 
two-jointed,  but  with  Arrnudilhniscus  more  nearly  in  the 
structure  of  the  uropods.  Ghavesia  costulata^  Dollfus,  is 
from  the  Azores.  By  an  obvious  misprint  the  description 
assigns  the  two-jointed  flagellum  to  the  first  antennae. 

PlatyarthruSj  Brandt,  1833,  has  the  body  broad  and 
flattened,  no  eyes,  the  flagellum  of  the  second  antennaB 
small,  with  its  first  joint  inconspicuous.  Platyarthrus 
Hoffmannseggii,  Brandt,  appears  to  be  met  with  almost  all 
over  Europe,  but  never  except  in  ants'  nests.  In  addition 
to  the  English  localities  named  by  Bate  and  Westwood, 


AN  ANOMALOUS  JOINT  431 

mountain  forests  of  Corsica,  a  '  beautiful  species,  hitherto 
the  largest  of  the  genus,'  Philoscia  celleria,  1884,  from 
Marseilles,  and  Philoscia  anomala^  1890,  a  species  brought 
by  the  Challenger  from  Valparaiso  and  Juan  Fernandez,  in 
which  the  adult  male,  perhaps  in  the  marital  stage,  has 
the  fifth  joint  (tarsus)  of  the  fourth  pair  of  feet  developed 
into  an  almost  circular  disc.  Dollfus  remarks  that  Oniscus 
huccndentus,  Nicolet,  is  really  a  Philoscia^  which  also  ex- 
hibits this  apparently  anomalous  and  perhaps  temporary 
character. 

Alloniscus,  Dana,  1854,  has  seven  species  described  by 
Budde-Lund,  of  which  the  first  is  Alloniscus  perco7ivexus, 
Dana,  from  California;  the  last  is  Alloniscus  comutus, 
Budde-Lund,  strongly  exhibiting  the  generic  character  in 
having  the  lateral  frontal  processes  of  the  head  large, 
narrow,  prominent,  subcorneal,  and  the  middle  of  the  front 
very  tumid.  In  addition  ta  the  seven  species,  Rhinoryctes 
mirabilis^  Stuxberg,  1875,  from  California,  is  said  certainly 
to  belong  to  Alloniscus, 

Lyprohiiis,  Budde-Lund,  1875,  receives  three  species. 

Scyphax^  Dana,  1852,  has  the  species  setiger,  Budde- 
Lund,  from  New  Caledonia,  and  ornatus^  Dana,  from  a 
sandy  beach  of  New  Zealand. 

Beto^  Gu6rin,  1834,  is  said  to  be  very  near  Oniscus, 
Deto  echinata^  Gu^rin,  and  Deto  acinosa,  Budde-Lund,  are 
both  African  species. 

Armadilloniscus,  Uljanin,  1875,  has  the  flagellum  of  the 
second  antennae  four-jointed.  Budde-Lund,  besides  de- 
scribing three  species,  incorporates  with  them  Actcmiscus 
ellipticus,  Harger,  and  with  hesitation  also  Actcecia  euchroa^ 
Dana,  and  Actcecia  Auchlandice,  G.  M.  Thomson,  both  from 
New  Zealand.  Dollfus  adds  Armadilloniscus  tuberculatum^, 
1889,  from  the  Azores.  In  this  genus  the  uropods  are 
flattened  and  scarcely  produced,  the  peduncle  large,  and 
the  outer  branch  short,  just  reaching  the  apex  of  the 
peduncle. 

Scleropactes,  Budde-Lund,  1885,  has  the  body  very 
convex  and  contractile  into  a  globular  form,  the  opercular 
branch  in  all  the  pleopods  tracheal,  and  the  uropods  toler- 
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ably   produced   with   a   short   outer  branch.     The  three 
species  described  by  Budde-Lund  are  from  Peru. 

Budde-Lund  mentions  Acanthoniscus  spiniger,  White, 
from  Jamaica,  and  Ourachcents  caudatns,  White,  of  un- 
known habitat,  but  confesses  himself  unable  to  determine 
their  position  among  the  Onisci. 

Stenoniscus,  Aubert  and  Dollfus,  1890,  does  not  fall  into 
any  of  the  groups  established  or  recognised  by  Budde-Lund. 
It  has  a  very  narrow,  hairy  body,  the  hind  margin  in  the 
front  segments  of  the  peraeon  not  sinuous,  and  but  little  in 
the  hinder  ones,  the  side-plates  distinct  in  all  but  the  first 
segment ;  the  first  segment  of  the  pleon  not  visible,  the 
others  dorsally  tubercled,  the  large  rounded  terminal  seg- 
ment completely  covering  the  uropods,  which  have  a  broad 
short  peduncle,  the  outer  branch  apical,  minute,  the  inner 
longer  than  the  outer,  attached  high  up  on  the  peduncle. 
The  second  antennao  are  very  short,  with  a  two-jointed 
flagellum.  The  single  species  is  Stenoniscus  pleonalis, 
Aubert  and  Dollfus,  from  the  sea-coast,  Marseilles. 

Famiily  5. — Armadillididce. 

The  body  is  very  convex,  contractile  into  a  globular 
form.  The  head  is  sometimes  broader  than  long,  flanked 
by  the  first  segment  of  the  peraeon;  the  face  is  nearly 
perpendicular.  There  is  no  demarcation  of  the  sides  of 
the  head.  The  clypeus  is  perpendicular.  The  young  quit 
the  mother  with  all  seven  segments  of  the  peraeon 
developed.  The  trunk-feet  are  rather  short.  The  uropods 
are  short,  flattened,  not  reaching  beyond  the  postero-lateral 
points  of  the  two  terminal  segments  of  the  pleon.  The 
foregoing  characters  distinguish  this  family  from  the 
Oniscidae,  the  other  characters  of  which  are  common  to  both 
families  and  need  not  be  repeated. 

Of  the  generic  names  in  this  family  the  nearest  in  age 
to  the  preoccupied  Armadillo  are  Cvharis  and  ArmadiUi- 
djium.  Of  these  two,  which  are  contemporaries,  it  seemed 
reasonable  and  convenient,  for  the  sake  of  old  association, 
to  give  the  preference  to  Armadillidium  in  forming  the 
name  of  the  family. 
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Budde-Lund  gives  in  effect  the  following  *  Conspectus 
Generum : ' — 

I.  Outer  branch  of  the  uropods  small  or  minute,  rather 
smooth. 

A.  Terminal  segment  not  shorter  than  the  uropods. 

a.  Terminal  segment  apically  truncate. 
1.  Guharis.     2.  Evhelum,     3.  Pseudarmadillo, 
6.  Terminal  segment  apically  acuminate. 
4.  Peryscyphis, 

B.  Terminal   segment  shorter    than    the   uropods, 

broadly  triangular. 

5.  Sphceroniscus.     6.  Gylloma. 

II.  Outer  branch  of  the  uropods  large,  flattened,  lamellar. 

7.  JEluma.     8.  Armadillidium. 

Guharis^  Brandt,  1833,  appears  to  be  the  earliest 
synonym  of  Armadillo^  Latreille,  1804,  which  is  not  only 
preoccupied,  but  has  had  the  type- species  removed  to 
another  genus.  Under  the  name  Armadillo,  Budde-Lund 
gives  descriptions  of  thirty-six  species,  and  the  names  of 
some  twenty-four  more.  Only  two  or  three  of  this  host 
are  found  in  Europe,  seven  belong  to  South  Africa,  five  to 
South  America,  a  great  number  occur  in  the  islands  and 
coasts  of  the  Pacific,  while  from  the  whole  mainland  of 
Asia  not  one  is  known,  except  Guha/ris  officinalis  (Des- 
marest),  a.  species  found  all  round  the  Mediterranean. 
DoUfus  adds  Armadillo  melanwrus,  1887,  Armadillo  java- 
nensis,  1889,  Armadillo  trifolium,  1890,  and  Armadillo  albo- 
mmrginatus^  1892.  In  this  genus  the  flagellum  of  the  second 
antennae  is  two-jointed. 

JEvhelum,  Budde-Lund,  1885,  has  the  flagellum  of  the 
second  antennaa  three-jointed,  the  last  segment  of  the  pleon 
in  the  middle  squarely  produced.  As  in  the  preceding 
genus  the  opercular  branch  in  all  the  pleopods  is  tracheal. 
The  only  species  is  Eubelum  lubricum^  from  South  Africa. 

Pseudarmadillo^  de  Saussure,  1858,  has  very  small,  un- 
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pigmented  eyes.  The  only  species  is  PseudarmadiUo  cai-V" 
nulatus  from  Cuba  or  Mexico. 

Peryscyphis,  Gerstaecker,  1873,  has  three  species,  Pery- 
scyphis  trivialis,  Gerstaecker,  from  an  East  African  Lake, 
and  two  others  from  Egypt,  for  which  at  first  Badde-Lund 
established  a  new  genus  Cercocytonus,  which  he  cancels  in 
the  same  volume.  The  meaning  of  Cercocytonus  is  obscure. 
Probably  Cercoxyt<jnu8  was  intended,  meaning  with  acumi- 
nate tail.  Fery  say  phis  was  no  doubt  a  misprint  for  Perir- 
scyphisy  the  name  alluding  to  the  convex  form  of  the 
animal. 

SpJice^'oniscuSy  Gerstaecker,  1854,  has  small  eyes,  the 
second  antennae  short,  with  a  three-jointed  flagellum. 
The  single  species  is  Sphceroniscus  flavomaaulaiuSj  from 
New  Granada.  Budde-Lund  thinks  that  P'yrgoniscus  cine- 
tutus^  Kinaban,  1859,  from  Eastern  regions,  may  belong  to 
this  genus. 

Cylloma,  Budde-Lund,  1879,  has  very  large  prominent 
eyes,  the  third  joint  of  the  first  antennae  very  long,  all  the 
pleopods  with  tracheal  opercula.  The  single  species  CyUoma 
oculattim  is  from  New  Zealand. 

Milma^  Budde-Lund,  1879,  has  simple,  minute  eyes,  the 
flagellum  of  the  second  antennae  two-jointed,  the  opercular 
branch  of  the  first  and  second  pleopods  tracheal,  the  ter- 
minal segment  of  the  pleon  subtriangular,  the  uropods 
reaching  beyond  this,  but  not  beyond  the  postero-lateral 
angles  of  the  preceding  segment ;  the  outer  branch  of  the 
uropods  is  flattened,  laminar.  The  type  is  JEluma  pvrpu* 
rascens,  Budde-Lund,  1879,  from  Madeira,  the  Azores, 
Algeria,  and  Portugal.  It  is  possible  that  this  is  synony- 
mous with  the  earlier  Armadillidium  ccelatum,  Miers,  1877. 

Armadillidium,  Brandt,  1833,  has  the  flagellum  of  the 
second  antennae  two-jointed,  the  opercular  branch  of  the 
first  and  second  pleopods  tracheal,  the  terminal  segment  of 
the  pleon  with  the  apex  variable,  not  produced  beyond  the 
angles  of  the  preceding  segment,  the  uropods  not  reach- 
ing beyond  the  terminal  segment.  Budde-Lund  describes 
thirty  species,  and  names  eight  others  attributed  to  this 
genus.  Dollfus  in  1 887  adds  five  new  French  species,  Simoni, 
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esterelanum^  sordidum,  alpinum,  album,  and  two  others 
named  Kochi  and  Davidi.  01*  all  this  crowd  only  one  spe- 
cies, Armadillidium  vulgcure  (Latreille),  appears  to  be  known 
in  Great  Britain,  and  this  species  seems  to  be  gradually- 
following  the  track  of  Europeans  all  over  the  world. 

From  Assinee  in  West  Africa,  M.  Adrien  Dollfus  has 
just  recorded  two  new  genera  and  four  new  species  of 
this  family.  His  Syna/rmadilh  clausus  is  near  to  Guha/ris, 
but  distinguished  from  it  by  having  the  terminal  segment 
of  the  pleon  after  the  fashion  of  Armadillidium.  His 
Mesa/rmadillo  is  intermediate  between  the  same  two  genera, 
and  with  its  three  species,  Alluaudi,  w^rginatus,  and 
tuherculatus^  appears  to  belong  to  the  section  I.  B.  of 
Budde-Lund's  Conspectus.  As  observed  in  Alluaudi,  the 
second  maxillae  are  said  to  be  exceptionally  large. 

In  a  paper  on  the  terrestrial  Isopoda  of  Spain,  M. 
Dollfus  has  further  added  several  new  species  to  this  and 
the  preceding  family. 

It  may  be  useful  here  to  call  attention  to  the  remarks 
which  the  same  author  has  recently  made  as  to  the  head 
of  a  woodlouse.  The  hinder  part  or  top  he  calls  the 
ocdpuL  The  anterior  part  comprehends,  first,  the  vertex, 
*  generally  forming  a  right  angle  or  an  obtuse  angle  with 
the  occiput,  from  which  it  is  always  separated  by  a  more 
or  less  strongly  defined  ridge ; '  secondly,  the  epistome ; 
thirdly,  the  hhrum  attached  to  the  epistome.  The  face  is 
said  to  be  sloping,  when  the  occiput  and  vertex  form  an 
obtuse  angle,  perpendicular,  when  they  form  a  right  angle. 
Occasionally  the  occiput  itself  is  bent  forwards  and  then  its 
front  part  must  not  be  confounded  with  the  vertex,  from 
which  it  is  separated  by  the  usual  boundary. 
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CHAPTER  XXVIII 

CONCLUSION 

To  complete  the  sketch  of  the  Malacostraca,  the  sub-order 
of  the  Amphipoda  remains  to  be  described.  These  crusta- 
ceans may  be  defined  in  a  very  simple  manner  as  Edrioph- 
thalma  having  branchial  sacs  or  vesicles  connected  with 
some  or  all  of  the  last  six  of  the  seven  pairs  of  limbs 
normal  to  the  peraeon  or  trunk.  Of  all  the  divisions  of 
the  sub-order  which  have  been  proposed,  that  which 
arranges  them  in  three  tribes,  the  Gammaridea,  Caprel- 
lidea,  and  Hyperidea,  still  seems  the  most  satisfactory. 
Chapters  describing  these  tribes  for  this  volume  had  been 
already  written,  when  it  appeared  that  they  overflowed 
the  utmost  space  that  could  be  allowed.  As  room  for 
them  could  only  be  found  by  an  unsatisfactory  curtailment 
of  the  earlier  portions  of  the  work,  I  have  preferred  to 
leave  over  this  last  section  of  the  Malacostraca,  hoping  to 
engage  the  reader's  interest  in  it  at  no  distant  future. 

For  the  exclusion  of  a  group  so  important  as  the 
Amphipoda,  and  one  so  obviously  within  the  scope  of  the 
present  pages,  an  apology  is  doubtless  due,  but  little  or 
none  need  be  offered  for  the  omission  of  much  else  which 
the  student  might  desire  to  know,  since  the  extent  of  the 
subject  and  the  limits  of  the  volume  must  make  it  clear 
that  no  other  course  was  possible.  It  would  take  a 
volume  by  itself  to  analyse  in  an  effective  manner  the  long 
and  valuable  disquisitions  which  have  been  written  on  the 
circulation,  the  nervous  system,  the  viscera,  the  tissues, 
the  intimate  structure  of  the  various  organs  of  the  senses, 
the  connection  between  fossil  and  recent  forms,  and  the 
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difficult  questions  of  genealogy.  On  all  these  lines  of 
research  knowledge  is  continually  extending.  The  time 
may  be  expected  to  come  when,  not  from  any  one  of  them 
by  itself,  but  from  all  combined,  a  final  system  of  classifi- 
cation will  be  established.  Apart  from  all  these  questions 
the  simpler  groundwork  of  the  student's  knowledge  of 
recent  Crustacea  will  still  be  incomplete  unless  the  history 
be  extended  to  those  other  orders  mentioned  at  the  outset, 
which  comprise  forms  as  varied,  as  strange,  as  numerous 
as  those  of  the  Malacostraca. 

On  the  literature  of  the  subject  not  a  little  that  is 
entertaining  might  be  written.  That  literature  was  scanty 
and  unfruitful  in  classical  times.  At  the  restoration  of 
learning  it  began,  amidst  idle  tales  and  inexact  observa- 
tions, to  lay  the  solid  foundations  of  science.  In  the 
present  century  it  has  attained  an  astonishing  develop- 
ment, aided  no  doubt  successively  by  the  perfecting  of  the 
microscope,  by  the  extension  of  marine  research,  and  by 
an  all-pervading  desire  to  arrive  at  the  truth  about  the 
origin  of  species.  To  illustrate  the  difference  between 
what  was  known  of  the  Crustacea  at  the  beginning  of  the 
last  century  and  what  is  known  of  them  at  the  close  of 
the  present,  one  is  tempted  to  contrast  the  half-dozen 
lines  which  suffice  for  the  whole  class  in  the  first  edition 
of  LinnaBus's  '  Sy sterna  Naturae'  in  1735,  with  the  four 
thousand  quarto  pages  and  more  than  six  hundred  plates 
employed  by  the  Challenger  Eeports  between  1880  and 
1888  in  the  discussion  and  illustration  of  a  host  of  crusta- 
cean species  of  which  most  were  previously  unknown. 
The  '  System  of  Nature,'  it  is  true,  began  in  small  com- 
pass, and  was  repeatedly  expanded  in  successive  editions, 
but  even  in  the  thirteenth,  published  in  1788,  that  part 
of  it  which  may  fairly  be  regarded  as  a  manual  of  all  the 
Crustacea  with  whir.h  science  was  at  that  period  acquainted, 
is  swollen  only  to  the  extent  of  fifty-three  octavo  pages. 
In  1825  the  French  writer,  A.  G.  Desmarest,  could  still 
confine  within  the  limits  of  a  single  volume  an  able 
and  meritorious  survey  of  the  whole  subject,  but  not 
long  afterwards  the  masterly  '  History  of  the  Crustacea/ 
32 
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by  Henri  Milne-Edwards,  completed  in  1840,  though 
perhaps  three  times  as  valuable  as  Desmarest's,  was  also 
three  times  as  large.  Since  that  date  no  work  of  similar 
scope  has  been  carried  out  with  any  success  in  smaller 
compass,  nor  is  it  likely  now  that  such  a  feat  could  be 
accompUshed.  The  Jinnee  has  escaped  from  the  casket, 
and  no  magician  can  ever  again  reduce  its  gigantic  expan- 
sion to  occupy  the  narrow  receptacle  from  wliich  it 
issued. 
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Acantbocope,    acutispina,    spini- 

Cauda,  387 
Acanthocyclus  Gayi,  71 
AcanthomuDna  proteus,  381 
Acanthoni^us     epiniger    (family 
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Acantbopus    (preoccupied)  clavi- 

manus,  babits  of,  98 
Acantbosoma,  a  larval  Sergestes, 

221 
Acetes,  221 ;  indicus,  found  in  the 

Ox-ray,  222 
Acbaeus  Crancbii,  106 
Acicle,  antennal  scale  or  exopod, 

146,  149,  155 
Actaecia,     Aucklandise,    euchroa, 

431 
Actaeomorpba,  a  doubtful  genus, 

127 
Actoniscus  ellipticus,  431 


ALT 

Adamsia  palliata,  tbehermit-craVs 

associate,  167 
JSga,  348 ;    bicarinata,    rosacea, 

Stromii.ti'idens,  348 ;  crenulata, 

emarginata,    Lov6ni,   monoph- 

thalma,   psora,     Schioedteaua, 

spongiophila,  349 
JSgacylla,  349 
iEgathoa  loliginea,  353 
^gidee,  how  discriminated,  347 
Agassiz,  Alex.,  29 
Aka-oni-gani,  154 
Alaotanais,  priority  of,  considered, 

324 ;  serfatispinosus,  327  ;  laevi- 

spinosus,  328 
« Albatross,'  U.S.S.,  28,  30 
Albunea  symnista,  152 
Albuneidse  defined,  152 
Alcirona,  insularis,  Krebsii,  346 
Alcironidse  dedned,  346 
Alcyonium  butchered  to  make  a 

Maia's  finery,  112 
Alert,*  H.M.S.,  154 
Alima,  larval  Squilla,  290 
Alimerichthus,     larval      Squilla, 

290 
Alitropus,  foveolatus,  typus,  347, 

348 
AlloniscQS,    comutus,    mirabilis, 

perconvexiis,  431 
Alpheidae  defined,  230 
Alpheus,  230;  afSnis,  avarus,  coma- 

tularum,  Edwardsii,  megacbeles, 

minus,  231 ;  sivado,  251 
Alternating    forms    of    male    in 

Cambaroides,    208;    in     Cam- 
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bams,  209 ;  suggested  in  Tana- 

idse,  327 
Alternation  of  sex  in  Cymothoidae, 

350,365 
Amalopeoaeiui  elegans,  219 
Amathia  (pre-occupied)  Carpen- 

teri,  119 
Amblyops,  synonym  of  Amblyop- 

sis,  269 
Amblyopsis,  abbxeviata,  crozetii, 

269 
Amboins,  present  from  king  of, 

29  ;  ^)ecies  of  Gonoplax  at,  92 
Amorpbopns,  102,  103 
Amphiplectus,  234,  237 
Ampbipoda,  name  of,  8;   wbere 

found,  U,  16,  17,  22,  23 ;  sizes 

of,  30 ;  place  in  classification.  8, 

291;    compared  with    isopods, 

390 ;  isopods  parasites  on,  400 ; 

the   suborder    briefly    defined, 

436 
Amphoroidea,  australiensis,  falci- 

fer,  tjrpa,  365 
Anamathia,  119 
Anapagurus,  161,  166 ;  chiroacan- 

thus,  ferrugineus,  Hyndmanni, 

laevis,  161 
Anarthrura,  325 ;  simplex,  linearis 

(?),  328 
Anaspis,  recently  discovered  genus 

of  Schizopods,  257 
Anceus,  synonym  of  Gnathia,  300, 

337,  338 
Anchialus,  267;    agilis,  pusillus, 

typicus,  274 
Anchistia,  migratoria,  248;  scripta, 

249 
Ancinus  depressus,  365 
Anebocaris,  242 
Aniculas,  160 
Anilocra,  asilus,  362;    gigantea, 

29,  352 
Anllocridae,  361 
Annulosa,  2 
Annulus  ventralis  of   Gambarus, 

208 
Anomala,  tribe  of  Brachyura,  de- 
fined,  133;    tribe  of  Macrura, 

defined,  149 
Anomura,  position  of,  8 ;  apterura, 


ARI 

52,  133 ;  pteyygura,  146 ;  reason 

for  discarding,  147 
Antennae,  first,  aUa»  antennules, 

35  ;  otoliths  in,  36, 196,  248 
Antennas,    second,    alias    outer, 

under,  38 ;  stridulating  appara- 
tus in,  39 
Anthelura,  331;  abyssorum,  333 
Antnura,  33 1 ;  flagellata,  gracilis, 

tenuis.  333 
Anthuridae  defined,  330 
Antilibinia   Smithii,    tenacity  of, 

117 
Anuropidae,  suggested  new  family, 

344 
Anuropus,  342  ;  branchiatus,  345 
Aphareus  in^rmis,  212 
Apoda,  order  of  cirripedes,  11 
Apodemes,  133 
Appendages,  a  single  pair   to  a 

segment,  33,  42  ;   names  for  the 

parts  of,  36,  43 
Apseudes^  320 ;  grossimanus,  Lat- 

reillii,     simplicirostris,     talpa, 

321 
Apseudidae  defined,  319 
Apt  crura,  meaning  pf,  133 
Apus  Newberryi,  large  Phyllopod, 

31 
Aracbnida,  the  class,  3 
Arachnomysis,    267 ;     Leuckartii, 

276 
Aratus  Pisonii,  breathing  arrange- 
ments of,  97 
Archer,  Surgeon-Major,  on  crabs 

at  Singapore,  136 
Arctomysis    (pre-occupied)   267 ; 

FyllsB,  268 
Arctopsis,  its   priority  over  Pisa 

mooted,  116 
Arcturidae  defined,  369 
Arctnrides  cornutus.  373 
Arcturus  Bafiini,  370 ;  resemblance 

to    Caprellidas    shown  in    this 

genus,  370 
Arctus,  194  ;  ursus,  195 
Argeia,  depauperata,  pug^ttensis, 

415 
Argis  lar,  228 
Aristeus  antennatus,  219 
Aristotle,  Carcinus  Heracleoticns 
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of,  77 ;  on  the  crab  with  the 
Pmna,  100 ;  Carabos  of,  195 ; 
on  name  for  the  lobster  used 
by,  203 ;  on  a  caridion  in  the 
shell  of  a  Pinna,  241 

Armadillididse  deHned,  432 

Axmadillidium,  album,  alpinum, 
Davidi,  esterelanum,  Kochi, 
Simoni,  sordidum,  vulgare,  434 

Armadilloniscus,  ellipticus,  tuber- 
culatus,  431 

Armature,  of  Oplophorus,  244  ;  of 
claw  and  pleon  in  Squilla,  282  ; 
of  carapace  in  female  Cumacea, 
294  ;  of  species  of  Arcturus,  370 

Arms,  Miss  J.  M.,  on  the  crusta- 
cean labium,  40  ;  on  the  telson 
of  Porcellana,  47;  on  the  gait 
of  a  crab,  58 

Artemia,the  brine- shrimp,  a  Phyl^ 
lopody 14 

Arthrobranchiae,  134 

Arthropoda,  definition  of,  2; 
classes  of,  3 

Asaphus  tyrannus,  a  lai^e  trilo- 
bite,  27 

Ascension  Island,  land-crabs  at,  14 

Asellids  defined,  376  j  notes  by 
Bovallius  on,  377 

Asellopsis  preoccupied,  377 

Asellota  defined,  376 

Asellus,  375;  aquaticus,  13,  23, 
377 ;  communis,  cozalis,  377 

Aspidophryxus,  peltatuS,  Sarsi, 
399;  Sarsi,  parasitic  Copepod 
on,  400 

Astacidse,  discarded  as  a  f^imily 
name,  201 

Astacidea  defined,  199 

Astacilla,  370 ;  Cordiner*s  original 
account  of,  371 ;  damnoniensis, 
Dcshayesil,  dilatata,  gracilis, 
granulata,  intermedia,  longi- 
comis,  371 ;  marionis,  372 

Astacoides  madagascariensis,  209 

Astacopsis  serratus,  large  Austra- 
lian crayfish,  28,  210 

Astacus,  misuse  of  name,  201 ; 
right  use  reasserted,  203 ;  gam- 
marus,  americanus.  203 

Astrurus  crucicauda,  381 


BAT 

Atattut,  name  of  cocoanut  crab 
in  Amboina,  168 

Atelecyclns,  heterodon,  septem- 
dentatus,  76 

Athanas  nitescens,  232 

Athelgue.  alias  Atbelgus,  Athelges, 
409 ;  guitarra,paguri,  Prideauxii, 
409;  Gardonse,  cladophora,  in- 
termedia, lorifera,  410 

Atya,  remarkable  hands  of,  240 ; 
bisulcata,  scabra,  serrata,  sttl* 
catipes,  240 

Atyephyra,  241 

Atyidae  defined,  239 

Atyoida,  240 

Atys  preoccupied.  240 

Auditoty  apparatus,  in  first  an- 
tennae of  Macrura,  36 ;  in  uro- 
pods  of  Mysidae,  37;  in  Bra- 
chyura,  62 

Audouin,  Savigny*s  plates  de- 
scribed by,  173;  on  Tylos  La- 
treillii,  424 

Aurivillius,  Dr.  0.  W.  8.,  on  the 
manners  and  customs  of  the 
Oxyrrhyncha,  113,  114;  on  the 
associates  of  hermit- crabs,  168; 
on  glands  in  Eupaguratj  169 

Autonomoea,  classification  of,  253; 
Olivii,  glaber,  253 

Axiidae  defined,  187 

Axius,  187;  glyptocerus,  188; 
stiiynchus,  187 


Bacon,  Lord,  natural  knowledge 

in,  5 
Baenosome,  alibis  trunk,  peraBon,45 
Bait  for  Crust-acsans,  21 
Balanoglossus,  position  of,  2 
BalanuSjimprovisusin  fresh  water, 

17 ;  psittacus  of  great  size,  31 
Barrels,  Dr.  Th.,    on  Ozius  Ed- 
wards!, 63 ;  on  catching  crabs, 
94 ;  Syrian  woodlice  collected 
by,  427 
BarybiotidSB  defined,  347 
Barybrotes,  agilis,  Indus,  347 
Basis,    aUa4    basipodite,    second 

joint,  43 
Bate,  Mr.  Spence,  on  ear-cavity 
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of  lobster,  36 ;  on  the  telson, 

46 ;   on  young   Pagnrids,   164 ; 

on  subdivision  of  Macrura,  180; 

on  sensory  and  respiratory  ap- 
paratus, 18  L;  on  the  petasma, 

215 ;   on  dassirication    of   the 

Schizopoda,  223  ;    on    nniform 

nomenclature,  255 
Bate  and  Wes-twood,  on  Tanais 

and   Apseudes,     329;    on   the 

Valvifera,  369 
Bathymetrical  distribution,  18 
Bathynectes,  longispina,  superbns, 

70 ;  longipes,  71 
Bathynomus  gigantens,  29  ;  eyes 

and  branchiae  of.  344 
Bathyplax,  93 ;  typhlus,  oculiferus, 

103 
Bathytanais,  324 
Bathy  tropa,  429 
Beddard,  Mr.  F.  E^  report  on  the 

♦Challenger'  Isopoda  by,  357; 

on  eyes  of  Serolidie,  359 
Bell,  Thomas,  on  telson  of  prawn, 

46 ;  on  the  genus  Cancer,  57 ; 

on  Vaughan  Thompson,  59 ;  on 

Milne-Edwards,  60  ;  on  Portum- 

nus  and  Platyonichus,  67 
Bellia.  72 

Bellon,  Rondelet*s  criticism  of,  281 
Belt,   Mr.   T.,  on  wide  range  of 

freshwater  species,  23 
Beneden,  M.  P.  J.  van,  finds  Nau* 

plius  of  Cerataspis,  220 
Benedict,  Mr.  J.,  on  the  genus 

Panopeus,  56 
Bentheocaris  exuens,  an  abyssal 

species,  215 
Benthesicymus,  deep  range  of,  19; 

pleocanthus,  219;   eyestalk  of, 

220 
Bentheuphausia  amblyops,  264 
Benthoecetes,     subdivided    sixth 

joint  in,  219 
Benthonectes,  subdivided  seventh 

joint  in,  219 
BetsBUs,  282  ;  aeqaimanus,  malleo- 

digitus,  microstylus,  233 
Beurs-ELrabbe,    name    explained, 

158 
Birgus    the   cocoa-nut  crab,  de- 


BBA 

scribed,  156;  its  names  in  va- 
rious lajiguages,  158 ;  its  specific 
name  latro  originally  belonging 
to  Pagurus,  159 

Bithynis,  a  synonym  of  Paksmon, 
246 

*  Blake,'  U.S. 8..  giant  isopodfoond 
by,  29;  Pylocheles  Agassizii, 
taken  by,  160 

Blepharis,  181 

Boas,  Dr.  J.  B.  V.,  on  the  first  an- 
tennae, 36,  37 ;  on  the  position 
of  the  vulvae,  139;  the  euky- 
phora  of,  224;  on  the  order 
*  Squillacea,'  278;  on  the  legs 
of  the  Isopisda,  316 

Boddam-Whetham,  Mr.  J.  W.,  on 
cocoanut  crabs,  157 

Bodotria  arenosa,  302 

Boeck,  Axel,  numbering  of  leg- 
joints  by,  43 

Bondaroy,  Fougeroux  de,  on  Bo- 
pyri,392 

Bonnier,  M.  Jules,  on  parasites  of 
Macrura  anomala,  ]  74 ;  his  key 
to  species  of  Galathea,  175 :  on 
Uroptychus  rubrovittatus,  178 

Bopyri,  allusion  to,  13,  128, 174 

Bopyridae  defined,  408 

Bopyrina,  hippolytes,  nitescens, 
ocellata,  virbii,  416 

Bopyroides,  acutimarginatns,  417 

Bopyrus,  Fougerouxi,  Helleri,  pa- 
laemonis,  B^thkei,  squillarum, 
treillianus,  xiphias,  415  ;  (?) 
alphei,  416 

Boreomysis  obtusata,  deep  range 
of ,  19  ;  arctica,  scyphops,  268 ; 
range  and  size  of,  209 

Boreophausia,  synonym  of  Rhoda, 
inermis,  Jardineana,  Baschii, 
263 

Bosc,  L.  A.  G^  legend  accepted 
by,  25;  on  crabs  in  Carolina, 
91 

Bovallins,  Dr.  C,  on  Thranites, 
70 ;  on  Olossobius,  354 ;  on  Asel* 
lidjB,  377 

Brachycarpus,  247 

Brachyura,  the  suborder,  8 ;  de- 
fined, 51 ;  subdivisions  of,  53, 54 
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Brady,  Dr.  G.  S.,  on  Ostracoda,  31 

Brain,  the,  33,  48,  299 

Branchiae,  4,  45  ;  in  Ooypode,  87 ; 
Sesarma,  97 ;  distinguishing 
names  of,  134;  in  Thalassina, 
182 ;  wanting  in  MysidsB,  267  ; 
oE  the  iSquillidsB,  279 ;  of  the 
Gamacea,  296 ;  in  Bathynomus, 
344  ;  in  Tylos,  423 ;  in  HeUeria, 
425 

Branchiopoda,  order  of  Entomos- 
traca,  9 

Branchiora,  sub-order  of  Branchio- 
poda, 10 

Breathing  apparatus,  of  Gnatho- 
phansia,  269;  of  Cumacea,  295  ; 
of  cheliferous  isopods,  318,  320 ; 
of  Epicaridea,  394 

Br^inocerella,  synonym  of  Cerato« 
cephalns,  tricomis,  365 

Brongniartia,  synonym  of  Serolis, 
trilobitoides,  367 

Brook,  Mr.  G.,  on  larval  Enphan- 
siidae,  265 

Brooks,  Professor  W.  K.,  on  r^nge 
of  Squillidae,  19,  280 ;  develop- 
ment of  PensBus,  217;  on 
characters  of  Hqaillidse,  28  L; 
on  larval  SquiUidse,  288 

Browne,  Patrick,  on  West  Indian 
land-crabs,  80, 83 ;  on  the  Turtle- 
Crab,  95;  Oyster-crab,  101: 
Mamma  Shrimp,  145 ;  Mother 
Lobster,  192 

Budde-LuDd,  G.,  on  the  terrestrial 
Isopoda,  421,  423-426,  &c. 

BuUar,  Mr.  J.  F.,  on  alternating 
sexes  in  Oymothoidse,  360 

Burrowing   crustaceans,    Chelura 
terebrans,  17;  American  Lady- 
Crab,  67 ;  the  Masked  Crab,  73  ; 
Thia   residuus,    75 ;    American 
fiddler-crabs,  90,  91 ;   Sesarma, 
97  ;  the  mole-like  Hippa,  150 
Callianassa,  183;  Upogebia,  185 
Cambarus,  208 ;  SquiUidse,  280 
Lysiosquilla,  285 ;  Limnoria  lig- 
norum,  367 

Bythocaris,  234;  leucopis,  nana, 
Panschii,  Payeri,  simplicirostris, 
237 


CAN 

Bythotrephes  crassicauda,  an  En 
tomostracan,  31 


Cabiba  preoccupied,  400 

Cabirops,  400 ;  lemeeodiscoides, 
401 

CabiropsidsB,  400 

Calanus  (iumarchicus,  parasite  of, 
397 

Calappa,  depressa,  gallus,  granu- 
lata,124 

Calappidae  defined,  123 

Calathura,  332 

Callianassa,  branchiss  of,  180; 
early  description  of,  183  ;  laii- 
cauda,  Stimpsoni,  subterranea, 
183 

Callianassidas  defined,  183 

Callianidea,  pleopods  of,  184 

Calliaxis  adriatica,  187 

Calling  Crab,  the,  89 

Calocaris,  larval  form  of,  186 ; 
Macandrese,  habits  of,  190 

Calyptopis,  larval  stage  of  Eu- 
phausiidffi,  266 

Csdyptura  (preoccupied),  caruea, 
366 

Cambaroides  accepted  as  ge- 
nus, 208 ;  dauricQs,  japonicus, 
Schrenkii,  208 

Cambarus,  207 ;  alternating  forms 
of  male  in,  209;  argillicola, 
Bartonii,  Diogenes,  dubius,  pel- 
lucidus,  208 

Campbell,  Lord  George,  on  land- 
crabs,  94 

Campecopea.  hirsuta,  mimicry  by, 
16,363;  Cranchii,  363 

Camptoplax,  93 

Campylaspidas,  295,  313 ;  defined, 
306 

Campylaspis,  nodulosa,  last  legs 
deficient  in,  293 ;  carinata,  cos- 
tata,  rubicunda,  307 

Cancer,  great  restriction  of  the 
genus,  57;  irroratus,  pagurus, 
68;  borealis,  59;  residuus,  76; 
ruricola,  80 ;  marmoratus,  94  ; 
dormia,  dormitator,  1 35 ;  caninus, 
raniformis,    143 ;    crumenatus. 
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158;  megistos,  162;  modestas, 

206 ;  Boreas,  228 
Cancricepon,  elegat^s,  pilula,  413 
Cancridas  defined,  56 
Cancrinea  detined,  56 
Cancrion,     cancrorum,     floiidus, 

miser,  407 
Cancroidea,  aliax  Cyclometopa,  53 
Caprellidae,  where  found,  16,  22 
Caprellidea,  tribe  of  Amphipoda, 

4B6 ;  antennae  of,  35 
Carabos  of  Arihtotle,  Bell's  opinion 

on,  196 
Carapace,  origin  of,  38 
Carcinion   ot  Aristotle,  the   Pin- 
notheres, 242 
Carcinology,  science  of  Crostacea, 

13 
Carcinus,  maenas,  61,  65 ;    granu- 

latus,  66 ;  heracleoiicus,  77 
Cardisoma,  79 

Caribbee  Islands,  crabs  in,  80 
CaricyphidaB,    239;    vaguely   de- 
fined, 242 
Caricyphus,  242 
Caridea,  the  tribe  defined,  224 
Carides,  Sars  on  larval  forms  of, 

186 
Caridina,  224 

Caridion,  233 ;  Gordoni,  235 
Carpus,    alias   carpopodite,   fifth 

joint,  wrist,  43;   its  occasioral 

subdivision,  44;   in   the   Poly- 

carpinea,  228 
Cassidina,  emarginata,    latistylis, 

macalata,   neo-zealanica,  typa, 

365 
Catapagurus,  165  ;  Sharreri,  168 
Catattut,    Amboinese     name     of 

cocoanut  crab,  158 
Catometopa,  the  tribe  defined,  78 
Catta,  Professor,  on  distribution, 

99 
Cenobita  rugosa,  159 
Cenobitidae  detined,  156 
Cephalon,  32 
Cephalothorax,  32 
Cerapus  dentalii,  an  Indian  amphi- 

pod,  335" 
Cerataspis  monstrosus,  one  of  the 

Penaeidae,  220 


CHL 

Ceratocarcinus,  120 

Ceratocephalus,  364 ;  Grayanus, 
365 

Ceratolepis  hamata,  258 

Ceratothoa,  misapplication  of  the 
name,  354  ;  species  properly  be- 
longing to,  auritusy  crassa,  lati- 
cauda,  linearis,  353,  354 

Cercocytonus,  a  cancelled  generic 
name,  434 

Cervical  groove,  33,  52;  absent 
from  '  Ibacus  verdi,*  193 

Ceylon,  crab-hunting  pigs  in,  159 

Chaeraps,  distribution  of,  210 

Chaetilia  ovata,  372 

Chaetiliidae,  the  family,  rejected 
by  Miers,  373 

Chalaraspis  alata,  260 

Chalarostylis  elegans,  309 

*  Challenger,'  H.M.S.,  abyssal  &c. 
species  found  by,  18 

Chameleon  species,  a,  235 

Charybdis  cruciatus,  vivid  colour- 
ing of,  69,  its  names  upheld,  70 

Chavesia  costulata,  429 

Cheiroplatea,  telson  in,  47 ;  ceno- 
bita, 170 

Chelate,  46 

Chelifera,  the  Isopod  tribe,  de- 
tined, 318 

Chelipeds,  44 

Chelura  terebrans,  a  wood-boring 
Amphipod,  17 

Cheramus,  183 ;  its  position  ques- 
tioned, 184 

Oheraphilutu,  bispinosus,  nanus, 
trispinosus,  226;  echinulei.tas, 
neglectus,  227 

Chevreux,  M.  Ed.,  many  Amphi- 
pods  on  Maia  squinado,  found 
by,  22 ;  on  Helleria  brevicomis, 
426 

Chilton,  Mr.  C ,  on  the  Phreatoi- 
cidae,  388,  390 

Chionoecetes  opilio,  size  of,  117 

Chiromysis,  synonym  of  Heteromy- 
sis,  273 

Chitin,  62 

Chlorida  preoccupied,  287 

Chloridella,substitute  for  Chloridai 
281, 287 
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Chlorotocus,  237,  238 

Ghorinns  algatectus,  113;  aculea- 
ins,  115,  116;  longispina,  116 

Choriamus,  234 

CiUcaea,  364 

Girceis,  bidentata,  tridentata,  365 

Girculation,  182 

Girolana,  342 ;  boreali^,  concharum, 
Granchii,  spinipes,  343 

Girolanidse  defined,  341 

Girripedia,  alia*  Tbyrostraca,  posi- 
tion and  Bub-division  of,  11; 
their  range,  17;  large  species 
of,  31 

Cladocera,  a  sub-order  of  Branchio- 
poda,  9 

Cladocopa,  a  sub-order  of  Ostra- 
coda,  10 

Glassification,  of  animals,  1 ;  of 
Arthropoda,  3 ;  of  Gru8ta.cea,  6 ; 
of  the  Anomura,  8,  133,  146 ;  of 
the  Schizopoda,  223,  256;  of 
the  Tanaidae,  328;  of  the 
PhreatoicidaB,  391 

niaus.  Dr.  C.,  on  foot-jaws  of 
Gopepoda,  42 ;  development  of 
Stomatopoda,  288 

Gleantis,  filiformis,  tubicola,  375 

Glibanarius,  160 

Gocoanut  Grab,  Birgus  latro,  man- 
ners and  nature  of,  156 

Godonophilus  argus,  356 

Gcecidotea  stygia,  a  blind  cave- 
dwelling  species,  377 

Gcelenterata,  1 

Gollecting,  chapter  on,  12;  the 
eatable  crab,  65 

Golouring,  of  common  shrimp,  16 
American  Lady  Crab,  68 ;  Chary 
bdis  cruciatus,  69 ;  Ocypode,  86 
Grapsus  pictus,  94 ;   Lazy  Grab 
121 ;  Galathea  magnifica,  176 
Upogebia  stella^a,  1S5;    larvse 
of  American  lobster,  205 ;  Al- 
pheus    comatularum,   231 ;  Al- 
phens  affinis,    231 ;    Hippolyte 
varians,    235 ;    Gnathoj^ausia, 
260;  Euphausia  superba,   262; 
Squilla  empusa,  283  ;  Gnathiidse, 
338  ;  NsBsa  and  Dynamene,  361; 
Trichoniscus  rosens,  422 


CRA 

Golnmbus,  his  argiiment  from  a 
crab,  95 

Conchoecetes,  135 ;  conchifera,  136 

Goncbolestes  dentalii,  an  Indian 
amphipod,  335 

Gonilera,  342 ;  cylindracea,  vora- 
city of,  343 

Gopepoda,  an  order  of  Entomos- 
traca,  9 ;  where  found,  1 7  ; 
bathymetrical  range  of,  20 ; 
first  antennae  of,  36;  foot-jaws 
of,  42 

GoraJlana,  hirticauda,tricomis,3 15 

Gorallanidas  defined,  341 

Cordiner,  Rev.  Charles,  work  by, 
371 

Corilana  erythraea,  346 

Goronida,  281 ;  Bradyi,  trachnrns, 
287 

Coronis  preoccupied,  281,  284, 
287 

Corophium,  position  of  heart  in 
the  Amphipod,  328 

Corystidae,  72 

Corystinea  defined,  72 

Corystes,  74;  cassivrelaunus,  fea- 
tures of,  72,  73  ;  supposed  rela- 
tion of,  145 

Gorystoidea,  139 

Couch,  J.,  on  second  antennae  of 
Corystes,  73;  on  Autonomaca 
Olivii,  253 

Gorwich,  the.  111 

Coxa,  alias  coxopodite  or  first 
joint,  43 

Grab's  eyes,  83 

Grab-fish,  5 

Grab  Island,  Drake  at,  26 ;  land- 
crabs  at,  80 

Grabe  enrag^,  65 

Crabyzos  longi^^audatus,  373 

Crangon,  224,  225;  vulgaris,  dis- 
tribution of,  225;  Allmanni, 
bispinosus,  fasc^atus,  nanus, 
sculptus,  trispinosos,  226 ;  cata- 
phractus,  lar,  salebrosus^  228; 
munitns,  parasite  of,  395 

Grangonidae  defined.  224 

Grangoninea  defined,  224 

Crawfish,  5,  196 

Crayfish,  5 ;  Australian,  210 
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'Crayfish,  The,*  by  Huxley,  on  the 
second  maxillad,  41 ;  on  struc- 
ture of  Crustacea,  48;  on  *  palp' 
and  *  flagellum,'  192  ;  on  Amur- 
land  Astaci,  208 

Crossophorus  imperator,  a  giant 
among  Ostracoda,  81 

Cmregens,  382 ;  f ontanus,  383 

Cruripeds,  44 

Crustacea,  alias  Crustata,  defini- 
tions of,  3 ;  meaning  of  name, 
6 ;  subdivision  of  class,  6 

Cryptocheles  pygmaea,  237 

Cryptocope,  326 

Cryptodromia  lateralis,  136 

Crypt  olithodes  typicus,  164 

Cryptoniscian  forms,  394, 397,  398, 
401,  405 

Cryptoniscidse  discussed,  401 

Cryptoniscus,  planarioides,  402; 
larvaef ormis,  paguri,  403 

Cryptopodia,  154 

Cryptopus,  synonym  of  Cerataspis, 
220 

Cryptosoma  cristatum,  its  priority 
questioned,  126 

Crypt othir,  balani,  minutum,  404 

Cryptothiria,  synonym  of  Crypto- 
thir,  401,  404 

Cubaris,  albomarginatus,  javanen- 
sis,  melanurus,  officinalis,  tri- 
folium,  433 

Cuma,  8,  301 ;  arenosa,  Audouinii, 
Edwardsii,  scorpioides,  302 ; 
pulchella,  303 

Cumacea,  origin  of  name,  8  ;  dis- 
cussion of,  291;  suborder  de- 
fined, 301 

Cumella,  limicola,  pygmaea,  306 

Cumidae  defined,  801 

Cumopsis,  302  ;  Edwardsii,  laevis, 
longipes,  803 

Cuvier,  on  the  pinna  and  crab,  100 

Cyathura,  831 ;  carinata,  338 

Cyclaspis,  302;  cornigera,  levis, 
pusiUa,  303 

Cyclidae,  64 

Cyclinea,  71 

Cyclodorippe,  doubtful  position 
of,  130 

Cycloes  granulosa,  126 


DEE 

Cyclograpsns,  respiration  of,  97 
Cycloidura  venosa,  364 
Cyclometopa,  the  tribe  defined,  65 
Cyclorhynchus  preoccupied,  234 
Cyclura  preoccupied,  364 
Cylisticus  convesus,  428 
Cylloma,  433;  oculatum,  434 
Cymodoce,  emarginata,  Lamarckii, 

truncata,  362 ;  abyssorum,  363 
Cymonomus  granulatus,  182 
Cymopolia  Caronii,  132 
Cymothoa,  sexes  of,  360 ;  eremita, 

on  tongues  of  fish,  353 ;  oestrum, 

864 
Cymothoidae,  as  a  group,  defined, 

339 ;  Hansen's  tabular  view  of, 

340 
Cymothoidae,  in  restricted  sense, 

defined,  341 ;    discussed,  360, 

351 
Cynthia  preoccupied,  276 
Cynthilia,  synonym  of  Siriella,  276 
Cyproniscidae,  397 
Cyproniscus    cypridinae,  descrip- 
.     tion  of,  397 

Cyrtomaia,  Murray!,  Suhmi,  110 
Cyrtopia,  larval  stage  of  Enphau- 

siidae,  266 
Cystisoma,  genus  of  Amphipoda 

Hyperidea,  30 
Czemiavsky,    V.,    bibliographical 

writings  of,  174;    remarks  on 

Callianassa  by,  183 


Dacttlus,  alias   Bactylopodit-e, 

finger,  nail,  or  seventh  joint,  43 
Bajidae  defined,  398 
Bajus    described,    398 ;    mixtus, 

mysidis,  siriellae,  899 
Danalia,  curvata,  Dohmi,  Lobian- 

coi,  403 
Darwin,  Charles,    on    inosculant 

forms,  98;  on  Grapsus  at   St. 

Paul's  Rocks,  94 ;    on  a  crab 

allied  to  Notopus,  143 ;  on  the 

cocoanut  crab,  166 
Darwin,  Erasmus,  on  the  nature 

of  flesh,  6 
Decapoda,  objection  to  the  word,T 
Deep-water  speciea,    18,  19,  20, 
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201,  219,  237,  243,250,  252,  269, 
261,  269,  291,  326,  383.  387 

Definition,  difiiculties  of,  5 ;  need 
for  caution  in,  145 

De    Freminville,  inaccarate    de 
scription  by,  144 

De  Haan,  on  respiratory  arrange- 
ments, 41,  140;  on  'spurious 
females,' 109 ;  on  the  clothing 
of  Chorinus,  116;  on  the  food 
of  various  crabs,  124;  on  the 
impropriety  of  establishing  the 
suborder  Anomura,  146 

Delage,  M.  Yves,  on  breathing  of 
'  Apseudidse,  320 ;  on  circulatory 
apparatus  of  Tanaidse,  3'i8 

De  Man,  Dr.  J.  G.,  on  Thelphusa, 
77 ;  on  Porcellanidae,  173 

Demon-faced  Crab,  the,  132 

Dendrobranchiata,  180,  213 

Dendrotion,  382 

Dennisia  sagittifera,^  marking  of, 
249 

Deodamia  preoccupied,  201 

De  Paw,  descri0ion  of  death  of 
Drake  by,  2& 

Desmarest,  A.  G.,  edition  of  Bosc's 
Crustacea  by,  25 ;  history  of 
Crustacea  by,  437 

Desmosoma,  aculeatum,  armatum, 
lineare,  tenuimanum,  386 

Deto,  acin  sa,  echinata,  431 

Development,  of  Cancridae.  69,  60 ; 
of  the  Anomala,  172,  178;  of 
Norway  lobster,  202 ;  of  Ameri- 
can lObster,  204;  of  Crayfish, 
207 ;  of  EuphausiidaB,  266 ;  of 
Squillidae,  288 ;  of  Gnathiidae, 
335,  337;  of  Bpicaridea,  396, 
397,  402,  404 

Diaphoropus,  slight  foundation  for 
the  genus,  239 

Diastylidae  defined,  310 

Diaatylis,  310;  discussion  of  the 
name,  311;  stygia,  20;  Good- 
siri,  29,  310 ;  biplicata,  cornuta, 
echinatus,  insignis,  lievis,  lamel- 
lata,  Rathkii,  rugosa,  spinosa, 
tumida,  311 

Diastylo^jsis,  Dawsoni,  resima,  311 

Dicera  preoccupied,  76,  76 


EBN 

Dicerobates  eroogoodoo,  the  huge 
fish,  222 

Dlcranodromia,  an  inosculant 
genus,  137 

Diogenes,  160 ;  varians,  161 

Diops,  parvulus,  spinosus,  306 

Diptychus  preoccupied,  1 78 

Distribution,  questions  of,  22,  23 ; 
by  unconscious  human  agency, 
99 ;  in  the  deep  sea,  1 53 ;  of  Asta- 
cidea,  209;  by  wading  bird", 
241 ;  of  Eucopia,  261 ;  of  Sto- 
matopoda,  280;  of  Serolidae, 
358;  of  Oniscoidea,  422,  428, 
433 

Dodecas  elongata,  one  of  the  Am- 
phipoda  Caprellidea,  30 

Dohrn,  Dr.  A.,  on  the  structure  of 
the  Gnathiidaj,  336,  337 

Dollfus,  M.  Adrien,  on  distribu- 
tion of  Porcellio,  428;  on  Lu- 
casius,  429 ;  on  the  parts  of  tt  e 
head  in  Oniscoidea,  435 

Don  Diego  in  't  voile  hamasch,  158 

Dorippe,  facchino,  130,  132;  ja- 
ponica,  131,  132 ;  dorsipes,  132 

Dorippidae  defined,  130 

Dorodotes,  237,  238 

Doryphorus  preoccupied,  233 

Dotilla,  brevitarsis,  fenestrata,  102 

Doto  preoccupied,  102 

Drake,  Sir  Francis,  25 

Dressing,  crabs  practise,  112,  113, 
115 

Dromia,  134;  origin  of  the  name, 
135 ;  Rumphii,  vulgaris,  135 

Dromidae  defined,  134 

Drominea  defined,  i  33 

Dynamene,  Montagui,  rubra,  ver- 
sicolor, viridis,  361,  362 

Dynomene,  136 


Earstones,  alias  otoliths,  36,  37, 

182, 196 
Ebalia,    Bryerii,     Cranchii,    nnx, 

Pennantii,  tuberosa,  tumefacta, 

129 ;  undecimspinosA,  130 
Ebner,  Dr.  V.  von,  on  respiratory 

apparatus   of    Tylos,    423;  on 

Uelleria,  425 
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Echidnocerus  setimanus,  great 
size  of,  154 

Echinoplaz  Moseleyi,  110 

Ecphysis,  alias  exopod,  194 

Edible  crab,  tbe,  good  contrivance 
for  extirpating,  57 

Edotia,  bicnspida,  triloba,  374 ; 
tnbercnlata,  375 

Eriophthalma,  7,  8,  43;  defined, 
291 

Egeon,  fasciatus,  scnlptas,  226 

Eggs,  of  Gecarcinus,  83 ;  often 
large  in  deep-water  species,  177, 
189  ;  of  Sqaiilidae,  288 ;  of  Cu- 
macea,  298 

Eiconaxius,  acutifrons,  parvus,  188 

Eisig,  Dr^on  behaviour  of  Inachns, 
113 

Eisothistos,  331 ;  vermiformis, 
mimicry  by,  336 

Elamene  Mathasi,  102 

Elaphocaris,  a  larval  Sergestes,  221 

Elama,  433 ;  purparascens,  434 

Endopod,  alia*  endopodite,  36 

Endostome,  62 

Engaeus,  distribution  of,  210 

Entione  achsei,  406 

Entomostraca,  6,  7 ;  subdivision 
of,  9 ;  where  met  with,  14,  17 ; 
numbers  and  sizes  of,  31 ;  seg- 
ments of,  32 ;  mandibular  palp 
in,  39 

Entoniscidse  defined,  405 

Ent  >niscus,  brasiliensis,  Creplinii, 
Miilleri,  porcellanae,  406 

Ephyra  (?)  compressa,  241 

Ephyrina  Benedicti,  244 

Epicaridea,  discussion  of,  392; 
phylogenetic  table  of,  393 ;  mar- 
supial plates  of,  297,  393 

Epichthys  giganteus,  362 

Epipod,  4 1 ,  42 ;  of  first  maxillipeds 
in  Eucopia,  260 

Epistome,  the,  62,  435 

Epizoanthns,  americanus,  paguri- 
philus,  colonial  polyps  asso- 
ciated with  Hermit-crabs,  168 

Eretmocaris,  254 ;  longicaulis,  eye 
of,  35,  266 

Ergasticus,  Clouei,  Naresii,  110 

Ergyne  cervicornis,  413 


BUP 

Erichsonia  filiformis,  376 

Erichthalima,  290 

Erichthids,  larval  Squillidse,  281 

Erichthus,  289 

Eriocheir  japonicus,  95 

Eriphia,  ridges  on  endostome  of, 

62 
Eryon,  a  fossil  genus,  199 ;  cari- 

bensis,  144 
EryontidflB  defined,  199 
Erythrops,  267,  276 ;  elegans,  ery- 

throphthahnus,     Goesii,     pyg- 

mssus,  serratus,  276 
Estheria  caUfomica,  a  laige  Fhyl- 

lopod,  31 
Ethusa,  18,  132;  mascarone,  53, 

132;  grannlata,  132 
Ethusina,  challengeri,  18 ;  abyssi- 

cola,  132 
Eubelum  lubricnm,  433 
Euchseta    glacialis,    mandibular 

•palp*  in,  39 
Euchastomera,  tenuis,  typica,  267, 

276 
Eucoiomban,  pmatus,  picta,  346 
Eucolumba,  omatus,  picta,  346 
Eucopia  australis,    260;    distri- 
bution of,  26i 
Eucopiidae  defined,  2C0 
Eudora  preoccupied,  305    - 
Eudorella,  emarginata,  trunoatola. 

306 
Eudorellopsis,  deformis,    resima, 

306 
Eugerda  globiceps,  382 
Eukyphota,  meaning  of,  224 ;  iso- 

pods  parasitic  on,  410 
Eumetor  liriopides,  404 
Eumiersia,  synonym  of  Nemato- 

carcinus,  249 
Eumunida  picta,  177 
Euneognathia,  new  genus,  gigas, 

338 
Eunephrops  Bairdii,  202 
Eupagurus,  ItO ;  Bemhardns,  ca- 

anensis,    Q^xcavatus,     Prideanx, 

pubescens,  soulptimanos,   l&l  ; 

isopods  parasitic  on,  409,  410, 

411 
Euphausia,    luminosity  of,   262 ; 

pellucida,  superba,  262 
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Eaphausiidse  defined,  261 

Euphylax,  71 

Eaplectellaaspergillum,  Crustacea 
livingin,  212,  349 

Euprognatha  rastellifera,  abund- 
ance of.  Ill 

Eurycope,  384 ;  gi^ntea,  mutica, 
sizes  of,  29 ;  comuta,  gigantea, 
mutica,  phalangium,  robusta, 
385 ;  comuta,  parasite  on,  401 

Surydice,  342;  achatus,  puichra, 
truncata,  344 

Eurynome.  120;  aspera,  boleti- 
fera,  scutellata,  tenuicornis,  121 

Euryozius,  a  sub-genus,  63 

Eurypanopeus,  56 

Enryrhenes  gryllus,  size  and  dis- 
tribution of  the  Amphipod,  30 

Eurytium,  56 

Eutrichocheles  modestas,  206 

Evatya,  241 

Evolation,  the  theory  of,  tested, 
97  ;  links  in  the  chain  of,  103 ; 
exemplified  in  hermit-crabs, 
164 ;  bearing  of  parasites  upon, 
41)3 

Eyes,  34,  35  ;  of  Ommatocarcinus, 
92  ;  of  eatable  -shrimp,  225 ;  of 
Acanthephyra  microphthalma, 
213;  of  Eretmocaris,  255;  of 
Schizopoda,  266,  266,  268,  269, 
273,  275  ;  of  the  Squillidae,  279, 
282 ;  of  the  Edriophthalma,  291 ; 
of  the  Cumacea,  292;  of  the 
Apseudidse,  320;  of  the  Sero- 
lidffi,  359 

Eye-lash,  181 

Ej'e-stalk,  in  the  Podophthalma, 
35 ;  in  Panulirus  penicillatus, 
197 ;  in  Polyciieles,  immovable, 
200;  in  WUlemoesia,  rudimen- 
tary, 201 

Exopod,  alias  exopodite,  ezo- 
gnathite,  scale,  acicle,  outer 
branch,  36,  39 ;  sometimes 
called  the  palp,  192 

Exuviation,  84,  207 


Fabbtoius,  J.  C,  condemnation 
of  HiU  and  Renard  by,  162 


GAM  — 

Faro  Isles,  the,  118,  206 

Faxon,  Mr.  W.,  on  the  English 
crayfish,  207  ;  on  Cambarus  and 
Camharoides.  208,  209 

Fiction,  25.  107,  162 

Fiddler  crabs,  English,  66 ;  A  men- 
can,  89.  91 

Fish-lice.  Copepoda  known  as,  17 

Fiabellifera,  the  tribe,  defined,  330 

Flabellum,  or  fan,  of  t»ie  second 
maxillae,  41 ;  of  the  pleon,  46, 
146,  330 

Flagellum,  or  lash,  of  antennae, 
35,  36,  37,  38;  of  an  exopod, 
192;  alternative  name  for  po- 
dobranchia,  192 

Food,  Crustaceans  used  for,  12, 14, 
26.  57,  65.  81,  96,  124,  158,  225, 
229,  247.  282 

Food  of  Crustaceans,  21,  26,  86, 
94,  124,  151,  201,  248,  285,  316, 
336,  342,  357 

Fossettes,  51 

Fraisse,  Dr.,  on  parasitic  Crusta- 
cea. 109,  402,  404 

Fraudulent  specimens,  107,  162 

Freshwater  Crustaceans,  13,  14, 
17,  23,  28,  76,  207,  209, 246, 217, 
257.  333,  355,  373,  376,  379,  389 

Frog-crab,  the,  143 

»  Front,'  the,  52 

Fulton,  Dr.,  on  Dajus  mysidis.  399 

Furcilia,  larval  stage  of  Euphau- 
siidsB,  266 


Galathba,  courage  of.  15 ;  swim- 
ming powers  of,  175 ;  dispersa, 
intermedia,  nexa,  squamifera, 
strigosa,  175  ;  digit!  -  distans, 
magnifica,  176;  gregaria,  177; 
development  of,  179 

Galatheidae,  bathymetrical  range 
of,  175 

Ckdatheinea  defined,  174 

Gi^lene,  93 

Gammaridea,  size  of,  30;  pecu- 
liarities in  limbs  of,  390;  the 
tribe,  436 

Gammarus,  pulex,  13,  23 ;  littoral 
species  of,  16 
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Gastric  region,  52 

Gastroliths,  83 

Gasirosaccas,  267,  277;  sanctns, 
spinifer,  277 ;  Normani,  278 

Gebia,  synonym  of  Upogebia,  185 

Gebios,  synonym  of  Upogebia,  185 

Gecarcinidae  defined,  78 

Gecarcinncus,  79 

Gecjircinus,  79;  curious  particulars 
of,  80 ;  ruricola,  80 ;  lagostoma, 
84 

Gecarcoidea,  79,  80 

Gelasimus,  88;  arcuatus,  88,  89, 
91;  pugilator,  vocans,  89; 
minaz,  91 

Genders  of  generic  names,  discus- 
sion of,  76,  120 

Genera,  protest  against  multiply- 
ing, 227 ;  minute  distinctions 
of,  323 ;  attempts  at  reduction 
of,  360 

G«nnadas,  bathymetrical  range 
of,  19 ;  eyestalk  of,  220 

Geograpsus,  94 

Geothelphusa,  76 

Gerstaecker,  Dr.,  work  on  Crus- 
tacea by,  360 

Geryon,  quinquedens,  eggs  of,  62  ; 
doubtful  systematic  place  of, 
93 ;  tridens,  luminous  eyes  of, 
103 

Gesner,  on  the  habits  of  Pinno- 
theres, 100;  criticism  of  Aris- 
totle by,  164 

Giard,  Professor,  explanation  of 
*  spurious  females '  by,  109,  396 

Giard  and  Bonnier,  on  Epicaridea, 
392,  393,  396,  399,  &c. 

Gigantione  Moebii,  414 

Gigantostraca,  the  sub-class,  6; 
rarity  of,  10 

Glaucothoe,  170  » 

Globigerina  ooze,  species  taken  on, 
201 

Glossobius,  synonym  of  Cerato- 
thoa,  353,  364 

Glyphocrangon,    distribution    of, 


6RA 

229;  large  eyes  and  powerful 
tclson  of,  230 ;  aculea  fcus,  granu- 
losis, rimapes,  230 

Glyptonotus,  antarcticu3,entomon, 
372 

Gnathia,  marsupial  arrangement 
in,  300;  cerina,  formica,  Hali- 
daii,  maxil'aris,  337 ;  asciaferus, 
bathybius,  Danielii,  gigas,  338 

Gnathiidae  defined,  335 

Gnathophansia,  ingens,  size  of, 
28;  gigas,  Goliath,  29;  cha- 
racters of  the  genus,  258;  cal- 
carata,  gracilis,  gigas,  ingens, 
260 

Gnathopods,  42 

Gnathostoma,a  sub-order  of  Cope- 
poda,  10 

Gomeza,  76 

Gonatonotas,  246 

Gonerichthus,  larva  of  Qono- 
dactylus,  290 

Goniograpsus  marmoratus,  94 

Goniopsis,  manners  of,  98 

Goniosoma  cruciferum,  synonym 
of  Chary  bdis  cruciatus,  70 

Gonodactylus,  falcatus,  chimgra, 
286 

Gonoplax,  aJioM  Goneplat,  Gone- 
plax,  91 ;  angulata,  rhomb  ades, 
sinuatifrons,  92 ;  rhomboides, 
long-stalked  eyes  of,  35 

Goodsir,  Harry,  eyes  of  Cumacea 
described  by,  292;  on  develop- 
ment of  Cumacea,  293 

Qosse,  P.  H.,  on  action  of  fiddler- 
crabs,  66 

Graeffe,  Dr.,  oa  the  toilette  of  the 
Oxyrrhyncha,  112, 113 

Grapsicepon,  412  ;  Edwardsi, 
Fritzii,  messoris,  413 

Grapsidse  defined,  93 

Grapsion,  406,  406 ;  Cavolinii,  407 

Grapsus,  respiration  of,  87,  97; 
habits  of,  94 ;  maculatus,  93 ; 
marmoratus,  pictus,  94 

Grass  Crab,  the,  75 


^  M^.  ClicvTcux  and  Bouvier  have  recently  confirmed  the  opinion  that  the  genu 
GlancoihoS  represents  only  larval  forms,  and  they  argae  that  these  belong  rather  to  tlie 
family  Paguridae  than  to  the  P&rapaguridae. 
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GRB 

Greek,     enigmas    in,    234,  250, 

263 
Gribble,  the,  367 
Grimothea    gregaria,     doubtful 

position  of,  177 
Gumey,  Mr.,  observation  of  young 

hermit-crabs  by,  164 
^ys^t  branchialis,  galatheae,  412 


Habits,  of  littoral  crustaceans, 
16:  cirripedes,  17;  Cancridae, 
67 :  of  larval  forms,  61 ;  of  Car- 
cinns  msenas,  66 ;  Corystes  cas- 
sivelaunus,  73 ;  Cancer  ruricola, 
80;  the  calling  crab,  8£;  Pin- 
notheres, 100 ;  the  Oxyrrhyncha, 
112  ;  Ranina,  142 ;  Birgus  latro, 
166;  Hermit-crabs,  163;  Squil- 
lidss,  280,  285;  Cumacea,  294, 
299;  Isopoda,  316;  Cymothoa, 
354 

Hagen,  Dr.,  on  Cambarus,  208 

Halicarcinus,  101;  Mathsei,  102; 
planatos,  antarctic  distribution 
of,  102 

Haiiophasma  maculata,  332 

Hansen,  Dr.  H.  J.,  on  flabellum 
and  joints  of  second  maxillae, 
41,  296 ;  on  Schizopoda,  268 ; 
on  the  Cymotboidas,  339,  &c. 

Hansenomysis,  new  generic  name, 
FyllsB,  268 

Hapalogaster,  164 

Haplocope,  326 

Haplophthalmus,  danicus,  Mengii, 
422 

Haplopodinea  defined,  263 

Haplostylus,  eiythrasus,  Normanl, 
278 

Haiger,  Oscar,  on  Astacilla,  371 ; 
on  marine  Isopoda  of  New  Eng- 
land, 376 

Harponyx  pranizoides,  366 

Haswell,  Mr.  W.  A.,  on  Elamene 
Mathadi,  102 ;  on  Paratymolidae, 
139 ;  onEisothistos  vermiformis, 
336 

Haswellia  carnea,  366 

Haynes,  F.  H.,  Mr.,  specimens  of 
Pontonia  received  from,  241 


HES 

Head,  difficulty  of  defining  a,  33 

Heart,  position  of,  48 ;  of  Mala* 
costraca,  50  ;  in  Euphansiidae, 
262;  in  Stomatopoda,  279;  in 
Cumacea,  300 ;  in  Isopods  gene- 
rally, 317 ;  in  Isopoda  chellfers^ 
319 

Hectarthropidae,  254 

Hectarthropus,  meaning  of,  264 

Hedriophthalma,  refinement  upon 
Edriophthalma,  8 

Helice,  *  musical  crest  *  in,  92 

Heller,  Dr.  Camil,  on  the  genus 
Thelphusa,  77 ;  proposes  the  term 
loricata,  191  ;  genera  named 
after,  426 

Helleria  brevicomis,  426 

Helleriidae  defined,  424 

Helms,  Mr.  R.,  Phreatoicus  anstra- 
lis  found  by,  389 

Hemiarthrus,  Cran'».hii,  philonika, 
typtonis,  virbii,  417 ;  abdomina- 
lis,  418 

Hemilamprops,  assimilis,  cristata, 
rosea,  aniplicata,  309 

Hemilepistus  ruderalis,  426 

Hemioniscus  balani,  404 

Hemiplax,  93 

Henderson,  Dr.  J.  R,  on  bathy- 
metrical  range  of  Anomura,  19 ; 
report  on  Challenger  Anomura 
by,  134;  on  the  habits  of  Zan- 
olifer,  146;  on  Pagurids  and 
their  dwellings,  169;  on  Uro- 
ptychus,  178 

Hensen,  Dr.  V.,  on  the  auditory 
arrangements  of  Palinnrus,  196 ; 
of  Palaemonetes  varians,  248 

Hepatic  lobes,  48  ;  of  Cyclome- 
topa,  66 ;  of  Catometopa,  78 ; 
of  Oxyrrhyncha,  104 ;  of  Cumii- 
cea,  300 ;  of  Isopoda,  317 

Hepatus  princeps,  127 

Heracleoticus  of  Aristotle,  identi- 
fied with  Thelphusa,  77 

Herbst,  J.  F.  W.,  67,  72,  80,  136, 
136,  145 

Hermit  Crabs,  147,  163 

Herring  food,  263,  292 

Hesse,  Eugene,  on  habits  of  Cu- 
macea, 299 ;    on  the  sexes  of 
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Gnathia,  337;  on  the  Sphaero- 

midse,  362 
Hetairus,  234;   difficulties  in  the 

way  of  accepting,  235 
Heierocarpus,  ensifer,  238 ;  cari- 

natus,  239 
Heterocrypta,  Maltzani,  Marionis, 

122 
Heterocuma,Sarsii,  var.  granulata, 

304 
Heteromysis,  267 ;  formosa,  273 
Heterophryxus       appendiculatus, 

400 
Ueterotanais,  323;   limicola,  Or- 

stedi,  tenuis,  327 
Hexapoda,  alias  Insect  a,  3 
Hexapus,  explanation  of  the  name, 

102 ;  relations  of,  103 
Hieroglyphics,  pinna  and  crab  in, 

100 
Hippa,  149;   emeritus,    talpoida, 

IftO 
Hippidae  defined,  149 
Hippinea  defined,  149 
Hippolyte,  234 ;  Gaimardii,   var- 

ians,  235 ;   Cranchii,  fascigera, 

Liljeborgi,    Mitchelli,    pandali- 

formis,  Prideauxiana,  product  a, 

pusiola,      securifrons,     spinus, 

viridis,  Whitei,  236;     Thomp- 

soni,  237 
Hippolytidae  defined,  233 
Hoek,  Dr.  P.  P.  C,  on  Dajus  my- 

sidis,  399 
Holothuriaphilus,  101 
Homaridae,  reason  for  discarding 

the  name,  201 
Homarus,  a  synonym  of  Astacus, 

201 
Homola,  barbata,  Cuvieri,  orienta- 

lis,  137 
Homolidae  defined,  137 
Homologenus,  138 
Homolopsis  preoccupied,  138 
Horse-shoe  Crab,  17 
Hoyle,  Mr.  W.  E.,  on  larval  stages 

of  Euphausiidae,  265 
Huenia,  curious  derivation  of,  107; 

elongata,     heraldica,     proteus, 

discussion  of,  107,  109 
Huxley,  Professor,  terms  used  by, 
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36 ;  on  the  maxillary  fe,ji,  41 ; 

on  *  palp '  and  *  flagellum,'  192 ; 

on  branchiae  of  Nephrops,  202 ; 

on  Amurland  Cray-fishes,  208 
Hyas,   113;    araneus,  coarctatus, 

small  specimen  of,  114  ;  curious 

habits  of,  114 
Hyatt,     Mr.      Alpheus,     Science 

Guides  by,  40 
Hylaeocarcinus,  79,  80 ;  Humei,  84 
Hymenodora,  245 
Hymenosoma  orbiculare,  1 01 
Hyperidea,  tribe  of  Amphipoda, 

436;  specimens  on  jelly-fishes, 

22 ;  large  species  of,  30 
Hypoconcba,   135;    sabulosa,  ex* 

amined  by  Herbst,  136 
Hyssura,  331 ;  producta,  333 


lAis  Hargeri,  378 
lanthe,  speciosa,  Bovallii,  378 
lanthopsis  Bovallii,  378 
lathrippa  longicauda,  378 
It>accus,  mis-spelling    of  Ibacus, 

193 
Ibacus,  incisus,  verdi,  193 
Ichthyophilus,  synonym  of  Nero- 

cila,  351 
Ichthyoxenus,  Jellinghausii,  mon- 

tanus,  355 
Icotopus,  meaning  of  name,  254 
Idotea,     emarginata,      lacustris, 

linearis,     marina,      metallica, 

pelagica,    sexlineata,    tricuspid 

data,  373  ;  acuminata,  appendi- 

culata,  longicaudatus,  parallela, 

prismatica,  374 
Idoteidae  defined,  372 
Ilyarachna,    longicornis,    quadri* 

spinosa,  386 
Ilyoplax,  93 
Inachidae  defined,  104 
Inachus,  dorsettensis,  dorynchos, 

leptochirus,  106 
Insecta,  extent  of  class,  at  present, 

3 ;  formerly,  67 
Insect,  crab  spoken  of  as  an,  95 
lolanthe,  378 
lone,  comutus,  gebias,  thoiadciia, 

vicina,  414 
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Ipbinoe,  302;   teDella,  trispinosa> 

803 
Iseea  Montagui,  amphipod  found 

on  Maia  squinado,  22,  111 
Ischiam,    alias    ischiopodite,    or 

third  joint,    sometimes    called 

the  genu  or  knee,  43 
Ischnosoma,  bacillus,  bacilloides, 

bispinosum,       quadrispinosum, 

spinosum,  Thomson!,  383 
Isea,  a  doubtful  genus,  184 
Isocladus,  armatus,  spiniger,  364 
Isopoda,    sub-order   of    Edrioph- 

thalma,  8  ;  size  attained  by,  29  ; 

sub-divisions  of,  314 ;   defined, 

317 
Ives,    Mr.    J.  B.,  t«rm    cruriped 

proposed    by,    44;    on    Hippa 

emeritus,  150 


J^BA,  albifrons,  Guemei,  longl- 

cornis,  Nordmanni,  379 
Jseropsis,    brevicomis,    marionis, 

neo-zelanica,  379 
Jamaica,  Grass  Crab  of,  75  ;  land 

crabs,   80;    Oyster  Crab,    101; 

Ma.'uma    Shrimp,  145 ;  Mother 

Lobster,  192 ;  isopod,  432 
Jamna  longicornis,  379 
Janira,  alta,  maculosa,  377 ;  abys- 

sicola,     laciniata,    longicauda, 

spinosa,  tricornis.  378 
Japan,  Crustacea  of,  27  ;  de  Haan's 

work  on,  44,  88,  95,  101,  102, 

107,  125.  128,  144,  154,  421 
Jasus,  priority  over  Palinosytus  of, 

197 
Jaxea  noctuma,  187 
Jobert,  M.,on  breathing  apparatus 

of  land  crabs,  85 
Johnson,  Dr.  8amuel,  on  the  lan- 
guage of  natural  history,  5 
Johnston,     G.,    species    of   ^ga 

named  by,  349 
Jonah's  whale,  fish  fit  to  be,  222 


Kepon  typus,  412 
Kerguelen  Island,  Crustacea  from, 
243,  338,  358,  378,  380,  381,  386 

83 


LEP 

King  Crab,  the,  27 

Kirk,   Mr.  T.    W.,  on  Palinurus 

tumidus,  27 
Kolga,  a  fossil  genus,  220 
Krauss,  Dr.  F.,  on  South-African 

Crustacea,  69,  77,  86,  91,  98,  117 
Kroyer,    H.,    Chionoecetes    opilio 

figured  by,  1 17 ;  on  the  Cumacea, 

292,  293 
Kosciusko,  Mount,  isopod  found 

high  up  on,  389 


Labium,  alias  lower  lip,  40 
Labrum,  alias  upper  lip,  40 
Lady  Crab,  the   British,  66;  the 

American,  67 
Lady  in  the  chair,  the,  picture  of, 

48 
Lambrus,  intermedins,  macroche- 

los,  121 
Lampropidae  defined,  308 
Lamprops.  308  ;  fa  ciata,  fuscata, 

quadriplicata,  309 
Land  Crabs,  14,  80 
Lanocira  Kroyeri,  346 
Larval  forms,  59,  60, 172, 178, 204, 

221,  222,  265,  288,  335,  337,  402 
Latin,  specimen  of  scientific,  4 1 8 
Latreille,  nomenclature  of  Crus- 
taceans by,  8,  9,  315 
Latreillia,  deceptive  outward  form 

of,  1 37 ;  elegans,  valida,  137 
Latreillopsis  bispinosa,  138 
Latreutes,  234 
Lazy  Crab,  the,  121 
Leach,  Dr.  W.  E.,  on  the  way  to 

take  Cancer  pagurus,   57 ;  his 

name  for  the  Gulf -weed  cr.ib, 

95 ;  his  name  for  the  common 

lobster.  203 
Leachia  preoccupied,  370 
Leacia,  synonym  of  Astacilla,  370 
Leander,  246  ;  serratus,  telson  of, 

46  ;  Fabricii,  Leachii,  serratus, 

squilla,  247 
Leidya  distorta.  412 
Leiolophus  clavimanus,  98 
Leiopus    leptodactylus,    unusual 

maxillad  of,  321 
Lepas,  compared  with  Leucifer, 
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223 ;  anatifera,  size  attained  by, 
31 ;  fascicularis,  larvae  of,  206 
Leponiscus  poll ici  perils,  405 
lieptaspldia  brevipes,  curious  habi- 
tat of,  381 
Leptochela,  gracilis,  robusta,  ser- 

ratorbita,  252 
Leptochelia,  323 ;  algicola,  dubia, 
Edwardsii,  Savignyi,  :-t26 ;  iimi* 
cola,  327 
Leptocuma  Kinbergii,  304 
Leptognathia,    324;   laticaudata, 

Lilljeborgi,  rigida,  327 
Leptomysis,  267;   gracilis,  ling- 

vura,  274 
Leptopodia  sagittaria,  106 ;  frau- 
dulent use  of,  107 
Leptosoma  preoccupied,  374 
Leptosquilla,  281 ;  Schmeltzii,  288 
Leptostyiis,  311 ;  manca,  last  le^s 
deficient  in,  298  ;  product  a,  311 

Leptotrichus,  pulchellus,  tauricus, 

429 
Lernaea   abyssicola,    a    parasitic 

copepod,  20 
L6ucifer,  Reynaudii,  eyes  of,  35  ; 

typus,  222 ;  comparison  of,  with 

Lepas,  223 
Leucon  nasica,  304 
LeuconidsB  defined,  304 
Leucosia,  australiensis,    pulcher- 

rima,    scabriuscula,   splendid  a, 

127 ;   de  Haan  on  respiratory 

system  of,  41,  142 
Leucosiidae  defined,  127 
Leucosiidea,  alias  Oxystomata,  53 
Leydig,  Dr.  Fr.,  on  olfactory  or- 
gans, 37 
Libinia  emarginata,  numbers  of, 

120 
Ligia,    cursor,    dilatata,    exotica, 

oceanica,  421 
Ligiidae  defined,  420 
Ligidium,     hypnorum,      melano- 

cephala,  paludicola,  421 
Life,  expenditure  of,  395 
Limbs,  33 
Limnoria,  lignorum,  367;  segnis, 

368 
Limnoriidad  defined  367 


LYS 

Limulus,  polyphemus,  17 ;  moluc- 

canus,  27 ;  use  of  legs  as  man- 
dibles by,  40 
Links  in  the  evolution  of  species, 

66,  103,  137 
Linnaeus,  the  genus  Cancer  of,  57  ; 

view   of   Pinnotheres  held  by, 

100 ;  the  genus  Oniscus  of,  318  ; 

Systema  Naturae  of,  437 
Linschotten,  on  man-eating  crabs, 

26 
Liriope  preoccupied,  403 
Liriopsis,  monophthalma,pygmaea, 

403 
Lisp  gnathus     Thomsoni,    distri- 
bution of,  110 
Lissa    cbiragra,  appearance    and 

habits  of,  116 
Lithodes,  camschatica,  28 ;  histrix, 

Maia,  153;  Agassizii,  Murray!, 

154 
Lithodidae,  distribution  of,  153 
Lithodinea  defined,  152 
Liver,  the,  48,  66,  78,  104,  300, 

317 
Livoneca,  classification  of,  352; 

ovalis,  Redmanni,  352 
Lloyd,  W.  A.,  on  behaviour  of  Eu- 

pagurus,  164 
Lobothorax,  auritus,  typus,  353 
Lobster,  the    Norway,  202 ;    the 

common,  203 ;    the  American, 

204 ;  little,  371 
Lomis  dentata,  154 
Lophogaster,  typicus,  257,  259 
Lophogastridae  defined,  267 
Iiophoxanthus,  66 
Loric^ta,  alias  Scyllaridea,  191 
Lucasius,  hirtus,  myrmecophilus, 

pallidas,  pauper,  tardus,  429 
Lucifer  preoccupied,  221 
Luminosity  of  Crustacea,  103,244, 

259,  262,  263,  266 
Lyprobius,  431 
Lyreidus,  Bairdi,  tridentatus,  144 ; 

ill-defined  orbits  of,  145 
Lysioerichthus,   larva    of    Lysio- 

squillp,  290 
Lysiosquilla,  armata,  19,  281 ;  ex- 

cavatrix,  maculata,  scabricauda, 

scolopendra,  spinosa,  284 ;  bar* 
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rowing  procedure  of  excavatriz, 
285 
Lysmata  seticaudata,  229 


Maobochbiba.  Kampferi,  great 
size  of,  27,  107 

MacrocoBloma,concava,  trispinosa, 
119 

Macromysis,  synonym  of  Praunus, 
267,  271 

Macrophthalmns,  92 

Macropodia,  lOR,  113;  longiros- 
tris,  rostratus,  106 

Macropsis,  267,  272 ;  SJabberi,  re- 
markable eyes  of,  273 

Macropus  preoccupied,  105 

Macrostylis,  382 ;  lati&ons,  spini- 
gera,  383 

M  crura,  the  suborder,  8  ;  defined, 
146 ;  tabular  view  of,  148 

Maera,  littoral  specimens  of  the 
amphipod,  16 

Maia,  107,  111 ;  squinado,  charac- 
ter and  habits  of,  22,  111 ;  ver- 
rucosa, 112 

Maiida9  defined,  111 

Maiinea  defined,  104 

Maioidea,  alias  Oxyrrhyncha,  53 

Malacostraca,  the  sub-class,  im- 
portance of,  6 ;  the  name  of,  7 ; 
detined,  50 

Mamma  Shrimp,  the  West  Indian, 
145 

Mancasellus,  brachyurus,  tenax, 
377 

Mandibles,  39 ;  in  Hippa  talpoida, 
151 ;  in  Paratanais,  323 ;  in  the 
Gnathiidae,  336,  337 

Marsupium,  45 ;  in  the  Schizopoda, 
256,  257,  260,  261,  267 ;  in  the 
Cumacea,  298,  300;  in  the  Iso- 
poda,  319,  337,  339,  357,  370, 
376,  393,  398,  406 

Masked  Crab,  the,  53,  73 

Mastigobranchias,  197,  201 

Mastigochirus  quadrOobatus,  152 

Mastigopus  preoccupied,  152 

Matuta,  swimming  and  digging 
powers  of,  126 ;  lunaris,  victor, 
126 


MIL 

Matutidas  defined,  126 

Maxillae,  41;  of  Lophogastridae, 
259;  of  Cumacea,  295;  of  Iso- 
poda  chelifera,  318 

Maxillipeds,  42;  of  Schizopoda, 
256 ;  of  Squilla  mantis,  282  ;  of 
Cumacea,  296 ;  of  Isopoda,  316 

Mayer,  Dr.  Paul,  on  development 
and  auditory  apparatus  of  Palae- 
monetes  varians,  248  ;  on  sexes 
of  the  Cymotboidae,  350 

Measurements,  abuse  of,  232 ;  use 
of,  289 

Megalopa,  larval  stage  of  various 
crabs,  61 ;  of  Hippa,  151 

Meinert,  Dr.  F.,  on  the  Cymo- 
tboidae, 351 

Meinertia,  new  genus,  imbricatus, 
354 

Meleagrina  margaritifera,  Pinno- 
theres encysted  in,  101 

Melita,  littoral  species  of  the  Am- 
phipod, 16 

Meningodora,  245 

Mergui  Archipelago,  Crustacea  of, 
77 

Merhippolyte,  234,  237 

Merostomata,  an  order  of  extinct 
Gigantostraca,  10 

Merus,  alia^  meropodite,  thigh,  or 
fourth  joint,  43 

Mesarmadillo,  AUuaudi,  margina- 
tus,  tuberculatus,  435 

Mesorhoea,  121 

Mesostenus  preoccupied,  386 

Metanauplius,  larval  stage  of  Eu- 
phausiidsB,  266 

Metaplax,  92 

Metoponorthus,  cingendus,  meri- 
dionalis,  428 ;  Barroisi,  pruino- 
su?,  429 

Microniscidae,  396 

Microniscus,  396;  calani,  fuscus, 
397 

Micrs,  Mr.  E.  J.,  on  Ethnsina  chal- 
lenged, 18 ;  report  on  the  Cfial' 
lenger  Brachynra  by,  55 ;  on 
genera  near  to  Xantho,  56 ;  on 
Professor  A.  Milne-Edwards,  63 

Miersia,  243 

MiersiidaB,  why  discarded,  243 
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Hilne-Edwards,  Professor  Al- 
phonse,  definition  of  Crustacea 
by,  4  ;  on  a  species  of  Ozius,  63  ; 
revision  of  Callianassidae  by,  183 

Hilne-Edwards,  Prof e  sor  Henri, 
on  development  of  Crustacea, 
60;  on  the  respiratory  cavity  of 
Ranina  scabra,  140;  history  of 
Crustacea  by,  437 

Mimicry,  by  common  shrimp  and 
isopoda,  16 ;  by  species  of  Ebalia, 
21;  Antilibinia,  117;  Parthe- 
nope,  121 ;  Alpheus,  231 ;  Eis  »- 
thistos,  335,  363;  Phreatoicus, 
389 

Minute  species,  29,  232,  255,  275, 
308,  328,  356,  379,  380,  382,  383 

Mithrax,  120 

Mocquard,  M.  F.,  on  structure  of 
the  Crustacean  stomach.  147 

Monaco,  the  Prince  of,  adventure 
with  the  nipper  crab,  68 

Monocarpinea  defined,  239 

Montagu,  Colonel,  discovery  of 
Callianassa  by,  183;  of  Upo- 
gebia,  185  ;  of  a  Cumacean,  292 

Moresby,  Captain,  on  the  cocoanut 
crab,  157 

Mother  Lobster,  the,  1 92 

Mouldering,  83 

Mound  of  crabs,  112 

Mountaineering  Crustacea,  in  As- 
cension Island,  14 ;  in  the  Great 
Andes,  14,  429 ;  in  Jap-<n,  14, 
77 ;  in  Tasmania,  257 ;  in  Aus- 
tralia, 389 ;  in  the  Philippines, 
416 

Mouth-organs,  39 

Miiller,  Fritz,  on  olfactory  organs, 
37 ;  on  respiration  in  Ocypode, 
86 ;  on  differences  in  land-crabs, 
96;  respiration  of  Aratus,  97; 
development  of  Penasus,  217 

Muni  da,  Rondeletii,  rugosa,  176 

Munidopsis,  177 

Munna,  379;  Boeckii,  Fabricii, 
Kroyeri,  limicola,  maculata, 
neo-zclanica,  pallida,  palmata, 
Whiteana,  380 

Munnopsidae  defined,  383 

Munnopsis,  australis,  typica.  384 


NED 

Musical  or  stridulating  apparatus, 

39,  64,  85,  92 
Myodocopa,  a  suborder  of  Ostra- 

coda,  10 
Myra.  128 ;  fugax,  127,  128 
Mysidae  defined,  266 
Mysideis,  267 ;  insignis,  274 
Mysidella,  267;  typhlops,  typica, 

273 
Mysidopsis,    267,    273 ;    angusta, 

didelphys,  gibbosa,    hibernica, 

274 
Mysis,  267,  269 ;  arenosa,  chamae- 

leon,  flexuosus,  Helleri,  inermis, 

Kervillei,    Lamornae,   neglect  a, 

ornata,  Parkeri,  spiritus,  270,271 
Mysis-stage,  of  Penaeus,  217 
Myto  Gaimardii,  larval  form  of 

Sabinea,  228 


Njbsa.  bidentata,  361 
Naesicopea,  new  genus,  abyssorum, 

363 
Nannastacidae  defined,  305 
Nannastacus,  Suhmii,  unguicu^a- 

tus,  305 ;  longirostris,  Sarsii,  306 
Nannoniscus,   bicuspis,  oblongus, 

382 
Napoleon  in  Egypt,  173 
Nauplius,  213,  217,  222,  265,  279 
Nauticaris,  234,  237 
Nautilocorystes,  74,  76 
Nautilograpsas,synonym  of  Planes, 

minutus,  95 
Naxia,  hystrix,  116 
Neasellus  kerguelenensis,  381 
Nebalia.  a  genus  of  Phyllocarida, 

31,  313 
Nebaliopsis  typica,  size  of,  31 
Nectocrangon    lar,     synonym    of 

Argis  lar,  228 
Nematocarcinidae  defined,  249 
Nematocarcinus,  ensifer,  249  ;  al- 

tus,  cursor,  lanceopes,  undula- 

tipes,  250 
Nematopus  (preoccupied),  elegans, 

Goesii,  obesua,  276 
Kematoscelis,  borealis,  megalops, 

265 
Neomysis,  267  ;  vulgaris,  271 
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NKP 

Neot^nais,   324 ;    serratispinosns, 

327 ;  laevispinosus,  328 
Nephrops,  norwegicns,  Thomsoni, 

202 
Nephropsidse  defined,  201 
Nephropsis,    atlantica,    Stewarti, 

206 
Neroclla,  depressa,   361 ;   Lov^ni, 

munda,  sorra,  352 
Nervous  system,  2,  48 ;  in  Cyclo- 

metopa,   55;    in   Oxyrrhyncha, 

104 ;  in  Cumacea,  300 
Nesaea  preoccupied,  361 
Nika,  Couchii,  edulis,  processa,  229 
Nikidae  defined,  229 
Nikoides  Danae,  230 
Norman,  Canon,  on  distribution, 

66 ;  on  Axius  stirynchus,   187  ; 

on   Mysidae,  271 ;  on  male  Ta- 

naids,  327 
Norman  and  Stebbing,  on  Isopoda 

of  the  Porcvpine,  &c.,  326 
Notbocaris,  238 
Notophryxus,clypeatus,  globularis, 

lateralis,  ovoides,  400 
Notopoides  latus,  143 
Notopus  dorsipes,  143 
Notostomus,  246 ;  perlatus,  246 
*  Novara,*  the,  Crustacea  of,  77 
Nyctiphanes,    australis,    Couchii, 

norvegica,  263 


Occiput,  in  Oniscoidea,  436 
Ocypode,  86;  arenaria,  ceratoph- 
thalmus,    rhombea,    86;     Fritz 
Miiller'ff  discu  sion  of,  87 
Ocypodidae  defined,  85 
Ocypodiidea,  alias  Catometopa,  53 
Oeidia,  synonym  of  Gomeza,  76 
(Ethra,  164 

Glaus  Magnus,  pictures  from,  25 
Old  Man's  Face  Crab,  75 
Olencira  praegustator,  353 
Oligoniscus  monocellatus,  422 
Olivi,  pile  of  crabs  described  by, 

111 
Ommatocarcinus  Macgillivrayi,  92 
Oniscidae  defined,  425 
Oniscoidea  defined,  420 
Oniscus,  the  original  genus,  3X8 ; 


I 


OZI 

paradoxus,  367 ;  asellus,  fossor, 
mnrarius,  punctatus,  Simonii, 
430 

Onychophora,  a  small  class  of  Ar- 
thropods, 3 

Oodeopidae  defined,  252 

Oodeopus,  252;  origin  of  the  name, 
253 

Opercula'a,  order  or  suborder  of 
Cirripedes,  11 

Ophthalmic  segment,  34 

Oplophorus  typus,  armature  of, 
244 

Oppian,  on  Pinnotheres,  100;  his 
ignorance  of  Squillidae,  282 

Orbits,  61 

Orchestia,  littoral  species  of,  16 

Orchestidae,  short  first  antennae  of 
the  Amphipod  family,  36 

Oreophorus,  130 

Orithyia,  bimaculatns,  mammil- 
laris,  126 

Orphania  tenuimana,  262 

Osachila,  127 

Ostracoda,  order  of  Entomostraca, 
9;  subdivision  of,  10;  a  giant 
species  of,  31 

Ostraconotus,  166 

Otoliths,  36,  37,  182,196 

Ourachaerus  caudatus,  432 

Ourozeuktes,  caudatus,  mona- 
canthi,  Owenii,  356 

Ova,  of  Corystes  cassivelaunus,  74 ; 
of  Eupagurus,  164  ;  of  Munidop- 
sis,  177;  of  Caridea,  224;  of 
Schizopoda,  266;  of  SquillidaB, 
288 

Ovaries,  of  the  Stomatopoda,  279 ; 
of  the  Cymothoidae,  360 ;  of  the 
Ent  oniscidae,  405 ;  of  Ergyne 
cervicomis,  414 

Oxyrrhyncha  defined,  104;  spell- 
ing of  the  name,  106 ;  manners 
of,  112;  lead  among  Crustacea 
taken  by,  118 

Oxystomata  defined,  123 

Oyster  Crab,  the,  10 1 

Oysters,  eaten  by  the  Shore  Crab, 
66;  storyof  Pinnotheresand,  100 

Ozius,  ridges  on  endostcme  of,  62 ; 
Edwardsi,  63 
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Fachygrapsus    marmoraius,    94 ; 

parasite  of,  407 
Packard,  Dr.  A.  S.,  on  size  of  Phyl» 

locarida,  31 
Pactolus  Boscii,  a  made-up  species, 

i06, 107 
Pag^daB  defined,  169 
Pagurinea  defined,  156 
Paguristes,  166 
Paguropsis,  simply  bent  pleon  of, 

169 
Paguras,   169,  160 ;  similimanns, 

160 ;     Bernhardus,     cuanensis, 

Dilwynii,  fasciatus,  ferrugineus, 

Forbesii,     Hjmdmanni,     lajvis, 

Prideaux, .  striat us,  tr  icarinatus, 

Thompsoni,  ulidianus,  161 ;  ar- 

rosor,    megistus,    162;    granu- 

latus,  163 
Palaegyge,  410;  affinis,  Bonnieri, 

Borrei,     de     Mani,    fluviatilis, 

Hoyli,  411 
Palasmon,  246 ;  carcinus,  28 ;  Fa- 

bricii,  heterocbirus,  jamaicensis, 

lar,  Leacbii,  minans,   serratus, 

squiila,  varians,  247 
Palaemonella,  tenuipes,  orientalis, 

247 
Palaemonetes,    exilipes,    varians, 

vulgaris,  248 
Palestine,  isopods  of,  376,  429 
Paliiiosytus,   synonym    of   Jasus, 

Hiigelii,  Lalandii,  196 
Palinurellus,  gundlachi,  197;  hy- 

bridica,  198 
Palinuridae  defined,  195 
Palinurus,  vulgaris,  27,  196;   tu- 

midu«,  27,  196 
*Palp'     (endopodal    joints),    of 

the     mandibles,     39 ;    of     tbe 

first   maxillae,    295,    316,    318; 

of   the    first  maxillipeds,   336, 

340 
Palp,  alias  exopod,   of  the  third 

maxillipeds,  192,  194 
PandalidsB  defined,  237 
Pandalopsis,  238 
Pandalus,  annulicomis,  breviros- 

tris,  Montagui,  narwal,  238 
Panopeus,  Benedict  and  Rathbun 

on  the  genus,  56 


PAU 

Pantopoda,  alibis  Pycnogonida, 
sea-spiders,  3 

Panulirus,  author  of,  197 ;  penicil- 
latus, 36,  197 

Paracrangon,  second  trunk-legs 
obsolete  in,  225 

Paracyclois,124  j  Milne- Ed wardsii, 
125 

Paradoxides,  genus  of  Trilobites, 
27 

Paralamprops,  295 ;  serrato-cos- 
tata,  309 

Paralomis,  154 

Paramunna  bilobata,  380 

Paranephrops,  planifrons,  zealan- 
dicus,  210 

Paranthura,  332 ;  Costana,  nigro- 
punctata,  333 

Parapaguridse  defined,  1 66 

Parapaguras,  166 ;  pilosimanus, 
bathymetrical  range  of ,  167  ;  as- 
sociates of,  168 

Parapasiphae,  252 

Parapseudes  latifrons,  320 

Parasite^  12,  17,  109,  128,  351, 
363,  392 

Parastacidae  defined,  209 

Paiastacus,  209 

Paratanais,  323 ;  Batei,  forcipatus, 
rigidus,  327  ;  linearis,  328 

Paratelphusa,  77 

Parathanas,  dccorticus,  immatu- 
rus,  233 

Paratya  compressa,  241 

ParatymolidaB  defined  by  Haswell, 
139 

Paratymolus,  139 

Paraxius,  188 

Parerythrops,  267 ;  obesus,  275 

Pariambus  typicus,  amphipod  of 
tribe  Capreliidea,  22 

Parthenope  horrida,  121 

Parthenopidae  defined,  120 

Parthenopinea  defined,  120 

Pasiphae,  synonym  of  Pasiphsea, 
245 ;  princeps,  28 

Pasiphaea,  Savigny*s  account  of, 
251 ;  cristata,  sivado,  251 ;  prin- 
ceps, tarda,  252 

Pasiphaeidae  defined,  261 

Paulson,  O  ,  description  of  thely- 
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PED 

cum  by,  216 ;  term  loricata  used 
by,  191 

Pediculus  maxinus,  of  Rondelet, 
362  ;  of  Seba,  364 

Peduneulata,  order  or  suborder  of 
Cirripedes,  11 

Pelocarcinus,  synonym  of  Gecar- 
coidea,  80 

Peltogaster,  402,  409 ;  purpureus, 
402  ;  paguri,  Rodriguezii,  403 

Penaeidae  defined,  213 

Penaeidea  definerl,  213 

Penaeus,  214 ;  canallculatus,  cara- 
mote,  monodon,  semisulcatus, 
215 ;  esculentus,  216 ;  mem- 
branaceus,  siphonoceras,  217 ; 
the  petasma,  216 ;  the  thely- 
cum,  216 ;  the  development,  217 

Penguin,  Eucopia  australis  ob- 
tained from  a,  261 

Pentacheles  euthrix,  200 

Peraeon,  alias  thorax  or  trunk,  44 

Peraeopods,  limbs  of  the  five  seg- 
ments immediately  preceding 
the  pleon,  44 

Pericera  comudo,  119 

Periceridae  defined,  119 

Peripatus,  genus  assigned  to  the 
Myriap9da,  or  to  the  Oxycho- 
phora,  3 

Perrier,  Prof.  E.,  103 

Peryscyphis,  trivialis,  433 ;  mean- 
ing of  name,  434 

Petalidium,  221 

Petalomera  pulchra  (family  Dro- 
midae),  136, 140 

Petalomera  preoccupied,  declivis 
(family  Pseudocumidae),  308 

Petalophthalmus,  267 ;  armiger, 
268 

Petalopus  preoccupied,  308 

Petaloi^arsia,  new  generic  name, 
declivis,  308 

Petasma,  in  Penseidas  and  Serges- 
tidae,  215 

Peteinura  gubemata,  huge  tail  of, 
220 

Petiver,  name  given  to  Scyllarus 
latus  by,  192 

Petrolisthes  Boscii,  173 

Philoscia,  Corsica,  Couchii,  elon- 


PLA 

gata,  longicornis,  muscorum, 
pubescens,  pulchella,  430 ;  ano- 
mala,  bucculeotus,  celleria,  431 

Philougria,  synonym  of  Trichonis- 
cus,  riparia,  rosea,  vivida,  422 

Philyra,  127;  pisum,  parasites 
upon,  128 

Phlyxia,  connection  of,  with  Eba- 
lia,  129 ;  orbicularis,  undecim- 
spinosa,  130 

Phoberus  tenuimanus,  206 

Phreatoicidae,  388 

Phreatoicidea,  a  new  tribe,  388 

Phreatoicus  described,  388 ;  aus- 
tralis, typicus,  389 ;  aflSnilies 
discussed,  390 

Phryxiens,  393,  408 

Phryxus  (preoccupied,  but  hitherto 
retained),  paguri,  resupinatus, 
409 ;  loogibranchiatus,  410 ; 
fusticaudatus,  411 

Phyllobranchiata,  165,  166,  180 

Phyllocarida,  a  suborder  of  the 
Branch" opoda,  9 ;  palaeozoic,  31 

Phyllodurus  abdominalis,  418 

Phyllopoda,  a  suborder  of  the 
Branchiopoda,  9 ;  large  species 
of,  31 

Phyllosoma,  larval  form  of  Scyl- 
laridae  and  Palinuridae,  191,  198 

Phymacerite,  the  *  tubercle  at 
base  of  second  antenna,  con- 
taining external  orifice  of  tho 
green  gland,'  255 

Pigs  hunting  crabs,  159 

Pilumnoplax,  93 

Pilumnus,  hirtellus,  xanthoides, 
64 

Pinnixa,  103 

PinnophyJax,  100 

Pinnoteres,  99 ;  meaning  of  name, 
100 

Pinnotheres,  99 ;  stories  about,100 ; 
ascidiicola,  lithodomi,  pholadis, 
pisum,  vetcrum,  101 

Pinnotheridae  defined,  99 

Pinnotherion  vermi forme,  408 

Pirimela  denticulata,  64 

Pisa,  113 ;  Gibbsii,  tetraodon,  tri- 
bulus,  116 

Plagusia,  habits  of,  98 ;  chabrus. 
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depressa,  squamosa,  tomentosa, 

99 
Plakarthrium  typicum,  36 
Planes    minutus^    the    gulfweed 

crab,  95,  99 
Plastron,  52 
Platyarthrus  Hoffmannseggii,   in 

ants'  nests,  429 
Platyaspis  typica,  309 
Platybema,   233 ;   explanation   of 

the  name,  234  ;  planirostris,  ru- 

gosum  or  ragosus,  235 
Platycopa,  a  suborder  of   Ostra- 

coda,  10 
Platygrapsus,  94 

Platymaia  Wyville-thomsoni,  110 
Platymera,  126 
Platyonichus,    bipustulatus,     iri- 

descens,  ocellatus,  67 
Platysacus,   larval  form  of  Ser- 

gestes,  221 
Pleon,  45 
Pleopods,  45 
Pleoticus,  218 

Plesionika  uniproducta,   ophthal- 
mic segment  in,  34 
Pleuracantha  preoccupied,  380 
Pleurobranchiae,  134 
Pleurocrypta,    galateae,     Hender- 

souii,  porcellanae,  strigosa,  410 
Pleurogonium,  380 ;  inerme,  rubi- 

cundum,  spinosissimum,  381 
Pliny's  opinion  about  Pinnotheres, 

100 
Pocock,  Mr.  R.  I..  184,  197 
Podascon  Delia vallei,  401       ^ 
Podobranchiae,  134 
Podocopa,  a  suborder  of  Ostracoda, 

10 
Podophthalma,  the  order,  7 ;  de- 
fined, 51 
Podophthalmidae  defined,  71 
Podophihalmus   vigil,  battledore 

'front 'of,  71 
Poecilostoma,  a  suborder  of  Cope- 

poda,  10 
Polperro,  the  geographical  position 

of,  326 
Polybius  Henslowii,  a  great  abun- 
dance of,  68 
Polycarpinea  defined,  228 


PRO 

Poly cheles,  199;  baccata,typhlop8, 

200 
Polyonyx,  171 
Pomatocheles,  170 
Pontocaris,  228 
Pontonia,    cubtos,    241 ;    melea- 

grinsQ,  242 
Pontoniidae  defined,  241 
Pontophiius  spinosus,  226 ;  larval 

forms  of,  227 
Pontostratiotes     abyssicola,     an 

abyssal  copepod,  20 
Porcellana,  47 ;  longicornis,  platy- 

cheles,   171,    172;    Robertson!, 

173;  Creplinii,  406 
Porcellanella,  171 
Porcellanidae,  47, 171 
Porcellaninea  deHned,  171 
Porcellanides,  171 
Porcellio,cristatus,  dilatatus,  Isevis, 

lamellatus,  Marioni,  pictus,  pro- 

vincialis,    scaber,     spinicomis, 

427;    laevis,    scaber,    extensive 

distribution  of,  428 
Porouj)ine,  the,  Isopoda  of,  321, 

826 
Portumnus,  66 ;  latipes,  variega- 

tus,  67 
Portunidae  defined,  65    . 
Portunion  maenadis,  407  ;  Frais- 

sei,  Kossmanni,    Moniezii,  Sal- 

vatoris,  408 
Portunus,    arcuatus,    cormgatus, 

depurator,  holsatus,  marmoreus, 

puber,  pusillus,  tuberculatus,  66 
Potamobia,     fluviatllis,    pallipes, 

torrentium,  207 
Potamobiidae  defined,  206 
Potamonautes,  76 
Praniza,  synonym  of  Gnathia,  337 
Praunus,  267  ;  integer,  270;  flexuo- 

sus,  inermis,  neglectus,  271 
Preguediou,  282 

Prioritv,    rpcognition     of,    advo- 
cated, 203 
Probopyrus,    ascendens,    Giardi, 

palaemoneticola,  416 
Procletes,  biangulatus,  Ellioti,  354 
Promysis,  267,  276 
Propodus,  alicbB  propodite,  hand, 

or  sixth  joint,  43 
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PRO 

Prosthfete  caniiel6e,  416 

Protopodite,  36 

Protosquilla,    elongata,    Guerinii, 

287 ;  larval  form  of,  290 
Protozoa,  1 
Protozoea,  217 
Prudden,  Mr.  T.  M.,  on  Gelasimus 

minax,  91 
Psalistoma,  the  *  cutting  margin 

of  the  mandible/  255 
Pseudarmadillo  carinulatus,  483 
Pseuderichthus,    larval   form    of 

Pseudosquilla,  290 
Pseudibacus  Veranyi,  194 
Pseudione,    callianassse,    confusa, 

Dohmi,    Fraissei,    Hyndmanni, 

insignis,  411 
Pseiidocalanus  elongatus,  parasite 

on,  397 
Pseudocarcinus  gigas,  26 
Pseudocorystes,  74  ;  armatus,  75 
Pseudocuma,  cercaria,  ciliata,  lon- 

gicomis,  307 
Pseudocumidae  defined,  307 
Pseudo-mandibles  of  Gnathia,  336 
Pseudomma,  267;  Sarsii,  trunca- 

tum,  269 
Pseudomysis,  267 ;  abyssi,  274 
Pseudorhombila,  93 
Pseudosiriella,  267 ;  frontalis,  277 
Pseudosquilla  ciliata,  286 
Pseudotanais,  323 
Pseudozius,  Mellissi,  62 ;  Bouvieri, 

63 
Pterelas,  349 
Pterygotus,  a  genus  of  the  Mero- 

stomata,  26,  27 
Pterygostomian  regions,  52 
Pterygura,   146;   reason  for  dis- 
carding the  name,  147 
Ptilanthura,  332 

Ptychogaster  Milne-Ed  wardsi,  178 
Pycnogonida,  some  peculiarities  of 

the,  3,  4 
Pylocheles,  Agassizii,  spinosus,  169 
Pylochelidae,   169 ;  a  synonym  of 

Parapaguridae,  170 
Pyrgoniscus  cinctutus,  434 


QUADRSLLA,  65 


SAB 

RACHITIA  spinalis,  253 

Banina,  sea  bra,  139 ;  dentata,  sea- 
bra,  serrata,  140,  141 

Baninidae,  140 

Banininea  defined,  139 

Baninoides  personatus,  143 

Bathbun,  Miss  M  ,  on  Panopeus, 
56;  on  the  Periceridae,  12<1 

Bathke,  H.,  on  the  cray-fish,  84, 
207 

Bathke,  J.,  Cymothoa  lignorum  of, 
367 

B6aumur,  on  exuviation,  207 

Bed  Crab  of  the  devil,  154 

RegioDS  of  the  carapace,  52 

Begulus  preoccupied,  239 

Bemipes,  151 ;  adactylus,  scutel- 
latus,  testudinarius,  152 

Bespiration,  see  Branchiae  and 
Breathing  apparatus 

Bhabdosoma  armatum,  a  slender 
species  of  Amphipoda  Hype- 
ridea,  30 

Bhinoceros-whale,  the,  25 

Bhinoryctes  mirabilis,  431 

Bhipidura,  or  tail-fan,  46, 146 

Bhizocephala,  an  order  of  Cirri- 
pedes,  11 

Bhoda,  inermis,  Jardineana,  Bas- 
chii.  263 

Bhomaleocaris,  242 

Bhynchocinetes  typus,  228 

Bhyscotus  turgifrons,  429 

Biver  Crabs,  76 

Bobber  Crab,  158 

Bobertson,  Mr.  David,  observa- 
tions on  Corystes  cassivelaunas, 
74 ;  Curaacea  found  in  the  Clyde 
by,  292;  Leptaspidia  brevipes 
found  by,  381 

Bocinela,  348, 352 ;  danmoniensis, 
signata,  349 ;  foveolatns,  350 

Bondelet  on  Squilla  mantis,  282 

Bumph,  or  Bumphius,  story  attri- 
buted to,  142 ;  his  Cancer  cani- 
nus,  143;  on  the  cocoanut 
crab,  158 


Sabinba,  225 ;     septemcarinata, 
227  ;  larval  form  of,  228 
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Sandhopper,  a  littoral  amphipod, 

16 
Saophra,  353 
Saophridso,  351,  353 
Bars,    Professor   G.    O.,    on    the 

maxillary  fan, '41;   description 

of  Scyramathia  Carpenter!,  118; 

development  of  Macrura  ano- 

mala,  178;    of  Upogebia,  186; 

on  the  Schizopoda,    257,  272; 

Cnmacea,  292,  313 ;   Sphyrapus, 

322;  Leptochelia,  327;  Cypro- 

niscus  cypridinsB,  397,  &c. 
Savart,  38 
Savigny,  173,  251 
Scalpellom   regium,    an    ahyssal 

cirripede,  20 
Scaphocerite,  38, 188 
Scaphognathite,  41 
ISchiodte  and  Meinert,  great  work 

on  the  Cymothoidae  by,  361 
Schistomysis,  267;  arenosa,  Hel- 

leri,  Kervillei,  omata,  Parkeri, 

spiritus,  271 
Schizopoda,  a  sub-order  of  Podo- 

phthalma,  8 ;  range  in  size  of, 

28  ;  Bate's  classification  of,  223, 

245 ;  defined,  256 
Sciacaris,  221 
Sclerocrangon,  boreas,  cataphrac- 

tus,  salebrosus,  228 
Scleropactes,  431 
Scopimera,  with  a   pane   in  the 

leg,  102  ;  globosa,  102 
Scutuloidea  maculata,  366 
Scylla,  68 ;  serrata,  habits  of,  69 
ScyUaridae  defined,  191 
Scyllaiidea  defined,  and  choice  of 

the  name  explained,  191 
Scyllarus  latus,  192 
Scyphacella  arenicola,  422 
8cyphax,  omatus,  setiger,  431 
Scyra  umbonata,  119 
Bcyramathia  Carpenteri,  descrip- 
tion of,  118 ;  origin  of  generic 

name,  119 
Seal,  devoured  by  small  crastacea, 

21 ;    stomach    of,    filled    with 

shrimps,  227 
8ea-spiders,  3 
Segments,  2,  32 


SOL 

Sensory  filaments,  37 

Seraphim,  27 

Sergest^,  literature  of,  221 ;  at- 
ianticus,  221 

Sergestidae  defined,  221 

Serolis,  paradoza,  357 ;  antarctica, 
australiensis,  Bromleyana,  Bron- 
gniartiana,  carinata,  comuta, 
elongata,  latifrons,  longicau- 
data,  minuta,  neasra,  pallida, 
septemcarinata,  trilobitoides, 
tuberculata,  358 ;  gracilis,  359 ; 
eyes  of,  359 

Serolidas  defined,  356 

Sesarma,  96  ;  Pisonii,  97 

Sexes,  distinction  of,  45 ;  of 
Corystes  cassivelaunus,  72;  of 
the  Oxyrrhyncha,  115;  of  Ga- 
lathea,  175 ;  of  Gnathiidas,  335 ; 
of  Cymothoidae,  350 ;  of  Sphae- 
romidaa,  362 

Shore  Crab,  the  Common,  65 

Shore-hopper,  the,  a  littoral  amphi- 
pod, 16 

Sicyonia,  branchiae  of,  218 ;  cari- 
nata, 218 

Siho  maneki,  meaning  of  the  name, 
88 

Siphonostoma,  a  sub-order  of 
Copepoda,  10 

Siriella,  267;  Clausii,  crassipes, 
jaltensis,  norvegica,  276 ;  ar- 
mata,  Brooki,  277 

Size,  standards  of,  24 

Skeleton  shrimps,  16,  22,  30 

Slabber,  Martin,  on  metamorphoses 
of  Crustacea,  59 ;  on  Macropsis, 
273  ;  on  Burydice  achatus,  344 

Sluiter,  Dr.  C.  Ph.,  on  manners  of 
Oxyrrhyncha,  113 

Smith,  Professor  S.  I.,  on  young  of 
Cancer  irroratus,  61;  Platyo- 
nichus  ocellatus,  67;  Ocypode 
arenaria,  86 ;  Gelasimus  pugila- 
tor,  89;  Euprognatha  rastclli- 
fera,  111 ;  Hippa  talpoida,  150; 
Upogebia  affinis,  185;  Squilla 
mantis,  283,  &c. 

Solenocera,  Philippii,  siphono- 
ceras,  217;  meaning  of  the 
name,  218 
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Folenolambms,  121 
ISpatuliform,  65,  71 
Specimens,  on  collecting,  12 
Speiseophorus,    meaning     of    the 

name,  130 
Spencebatea  abyssicola,  BOG 
Spermatozoa,    in    the    SquillidaB, 

279 
Spihseroma,    serratnm,   360;    cur- 

tam,  Hookeri,   Frideaoxianum, 

rugicauda,  361 
Sphaeromidae  defined,  359 
Sphaeroniscus,  433 ;  tiavomaculatus, 

434 
Sphjrapus,  321 ;   malleolus,  321 ; 

anomalus,  serFatns,  tades,  322 
Spider  Crabs,  106 
Spirontocaris,  234 ,  235 ;  Cranchii, 

Oaimardii,  pusiola,  spinus,  236 
Spiropagurus  spiriger,  165 
Sponge-dwellers,  17,  212,  349 
Spongicola  venusta,  212 
*  Spurious  females,'  109,  126,  128, 

396 
Squame,  alias  scale,  acicle,  sca- 

phocerite,    exopod    of     second 

antennae,  38, 146,  188,  279,  316, 

319,  377,  379 
Squilla,    281;    mantis,    282;    ar- 

mata,  Desmarestii,  empusa,  283 ; 

nepa,  scabricauda,  284 ;  larval 

forms  of,  289 
Squillacea,  Dr.  Boas  on,  279 
Squillidas,  range  of,  19 ;  sizes,  29 ; 

ophthalmic  segment,  34;   first 

antennae,  38 ;  defined,  279,  281 
Stalio,     Professor,     on    Carcinus 

maenas,  65 ;  Mala  squinado,  112; 

Lissa  chiragra,    117;    Calappa 

granulata,  124 
Stenetrium,    armatum,     fractam, 

Haswelli,  inerme,  379 
Stenoniscus  pleonalis,  432 
Stenopidae,  211 
Stenopidea  defined,  211 
Stenopus,  hispidus,  211 ;  spinosus, 

212 
Stenorynchus,  spelling    of,    105; 

Phalangium,  tenuirostris,  105 
Stephanomma  Goesii,  unusual  eye 

of,  302 


STS 

Stereomastis,     meaning    of    the 

name,  201 ;  Suhmi,  200 
Stilif  orm,  origin  of  the  word,  250, 

311 
Stilomysis,  267 ;  grandis,  274 
Stimpson,     distinction     of     two 

species  by,  69;   Latin  descrip- 
tion by,  418 
Stochasmus,  a  conjecture  rather 

than  a  genus,  260 
Stomach,  on  structure  of.  Dr.  B. 

Nauck,  47  ;  M.  F.  Mooquard,  147 
Stomatopoda,  a  su1>order  of  the 

Podophthalma,  8 ;  defined,  279 
St.  Paul's  Rocks,  land  crabs  at,  94 
St.   Peter  s  Sand,  great  crabs  at, 

26 
Strauchia  taurica,  308 
Streets,   Dr.  T.  H.,  on  climbing 

crabs,  158 
Stridulating  apparatus,  39,  64,  85, 

92,  161 
Strongylura,    325  ;    arctophylaz, 

cylindrata,  328 
Studer«  Professor,  on  habits    of 

Serolidae,  357 
Stylamblys,  199,  255 
Stylocerite,  188 
Stylocheiron,    longicome,   masti* 

gophorum,  265 
Stylodactylidae  defined,  260 
Stylodactylus  serratus,  250 
Styloniscus,  421 
Stympbalus  dilatatus,  421 
Subcbelate,  46 
Subgenera   criticised,    107,    129, 

208 
Suicide  by  a  crab,  alleged,  158 
Sweden,  marine  fauna  of  lakes  in, 

23,  272.  372 
Swimming    appendages,    45,    66, 

180,  256,  279,  294,  383 
Symbiosis,  168 
Sjrmpagurus,  166 
SynarmadiUo  clausus,  435 
Synaxes,  191, 197  ;  hybridica,  198 
Synaxidea,  46,  191 
Syscenus  infelix,  348 
Syspasti,  425 
Syspastus,  a  synonym  of  Helleria^ 

425 
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Tabulab  view,  of  the  class  Crus- 
tacea, 49 ;  sub-onier  Brachyura, 
54 ;  sub-order  Macrura,  148 ; 
larval  Squillidae,  290 ;  Cumacean 
families,  312;  sub-order  Jso- 
poda,  314;  Cymothoid  group, 
340;  families  of  Epicaridea, 
393 ;  genera  of  Eutoniscidae, 
405 ;  genera  of  the  Oniscidse, 
426;  genera  of  the  Armadilii- 
didse,  433 

Tachaea,  crassipes,  incerta,  346 

Tail,  alias  pleon  or  post-abdomen, 
45 

TaltHniany  the,  Crustacea  ob- 
tained by,  153 

Talitrus,  a  genus  of  Amphipoda, 
16 

Talorchestia,  or  beach- fleas,  a 
genus  of  littoral  amphipoda,  86 

Tanaella,  325 

Tanaidae  defined,  322;  classifica- 
tion of,  9,  328 

Tanais,  323 ;  Dulongii,  Edwardsii, 
filum,  tomentosus,  vittatus,  326; 
balticus,  curculio,  dubius,  rhyn- 
chites,  327 

Tasmania,  pitted  against  Van 
Diemen's  Land,  210 

Tatos,  name  of  the  Birgus  latro  at 
Samboangan,  168 

Telson,  46  ;  in  Cumacea,  300 

Testacea,  distinguished  from  Crus- 
tacea, 5 

Tetradecapoda,  alias  Edrioph- 
thalma,  7 

Tetralia,  Paulson  on  the  genus,  65 

Thalassina,  anomalus,  scorpion- 
oides,  181 

Thalassinidae  defined,  181 

Thalassinidea  defined,  180 

Thalassocaridae  defined,  239 

Thalassocaris,  239 

Thaumastocheles  zaleucus,  189 ; 
claws  of,  190 

ThaumastochelidaB  defined,  189 

Thaumastoplax,  102;  last  legs  de- 
ficient in,  103 

Thelphusa,  14 ;  chilensis,  depressa, 
fiuviatilis,  perlata,  76 ;  dehaanii, 
77 


TUB 

Thelphusidae,  76 

Thelphusinea  defined,  76 

Thelycum,  the,  216 

Themisto    (preoccupied),     brevi* 

spinosa,  lon^fispinosa,  271 
Thenus  orientalis,  193 
Thia,  polita,  residuus,  75 
Thompson,  Vaughan,  on  develop- 
ment of  Crustacea,  59 
Thomson,  Mr.  G.  M.,  describes  a 

new  genus  of  Schizopoda,  256 
Thoracica,  an  order  of  Cirripedes, 

11 
Thoracipoda,  7 
Thoracostraca,  objection    to  the 

term,  8 
Thorax,  7,  32 
Tnranites  velox,  70 
Thyrostraca,  alias  Cirripedia,   6 

11,  31 
Thysanoessa,    borealis,    gregaria, 

longipes,     macrura,     neglecta, 

264 ;  longicaudata,  265 
Thysanopoda,  Couchii,  tricuspida, 

263 ;  neglecta,  264 
Titanethesalbus,  422,  425,  426 
Toulouroux,  79 
TracheaB,  4,  423,  425,  426 
Transmutation  of  species,  103 
Trapezia,  65 
Trapeziidae  defined,  64 
Tracailleur,  th  •,  Crustacea  taken 

by,  118,  122 
Trichobranchiata,  155,   165,   180, 

191 
Trichoniscus,  421 ;  pusillas,  roseus, 

vividus,  422 
Trichopleon  ramosum,  378 
Trilobita,  an  order  of  Gigantos- 

traca,  10,  11,  27,357 
Triticella  flava,  polyzoon  parasitic 

on  Calocaris,  190 
Troglocaris,  a  cave-shrimp,  241 
Tropiocaridae,  239,  245 
Tri)piocaris,  245 
Trunk,    alias    thorax,    body,    or 

peraeon,  31 
Tubercle,  of  second  antennae,  38; 

molar,  of  mandible,  39 
Tubercles,  in  the  Palinuridae,  195 
Turkish  saddle.  138 
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Turtle  Crab,  95 

Tylaspis   anomala,     an    abyssal 

species,  19,  1G6 
Tylidae  de  ined,  423 
Tylos,  423  ;  armadillo,  granulatus, 

granuliferus,    Latreillii,    spinu- 

losas,  424 
Tympana,  102 
Typhlapseudes,  321 
Typhlotanais,  324,  326 
Typton  spongicola,  242 


UCA,  79 ;  una,  84 

Upogebia,   affinis,    stellata,  185 ; 

deltaura,  littoralis,  186 
Uropods,  46 
Uroptyc»ius,    177  ;    gracilimanus, 

insignis,  rubrovittatus,  178 


Valvipbba,    the    tribe    defined, 

369 
Vana  longiremis,  383 
Varuna  litterata,  96 
Vaunthompsonia,  303;    anomala, 

cristata,  meridioralis,  30  i 
Vaunthompsoniidae  defined,  303 
Verges,  position  of,  45,  65,  104, 

123,  146 
Verrill  and  Smith,  67,  89,  1 85 
Vertex,  in  Oniscoidea,  435 
Virbius,  236, 236 ;  gracilis,  viridis, 

416,  417 
Voracity  of  Crustacea,  21 
Vulvae,  position  of,  45,  139,  146 


Walker,  Mr.  A.  O ,  on  Crustacea 
from  Singapore,  136 

Walking,  crab's  method  of,  de- 
scribed, 58 

Warty  Crab,  the  great  broad, 
192 

Warty  Crab,  the  great,  121 

Weber,  Professor  Max,  on  fj  esh- 
water  decapods  of  the  Pacitic, 
23 

WelJ-shrimp,  character  of  the  am- 
phipod,  14 


YOU 

Westwood,  J.  0.,  on  Gecarcinus, 

84 
White,  Adam,  genera  named  by, 

197;   his  authority  cited,  203; 

species  assigned  to  Hippol^te 

by.  235 
Whymper,  Mr.   E.,  Isopods    and 

Amphipods  found  by,  14,  429 
Willemoesia  leptodactyla,  201 
Windows  in  legs  and  breast  of  a 

crab, 102 
Wood-lice,  name  applied  to  isopod 

crustaceans,  13 
Wood-Mason,    Prof.    J.,    on    the 

Gecarcinidae,  80;  on  young  of 

Paranephrops,  210 
Wood's  Hole,  Massachusetts,  150, 

185 
Woodward,  Dr.  H.,  the  term  tlio- 

racipoda    proposed    by,    7,   on 

an  encysted    Pinnotheres,  101 ; 

his    Ceratocephalus    Grayanus, 

364 


Xantho,  56  ;   floridus,  hydrophi- 

lus,  incisus,  rivulosa,   tubercu- 

lata,  62  ;  Bouvieri,  63 
Xantbodes,  affinity  with  Xantho 

of.  56 
Xavier's  adventure  with  a  crab, 

70 
Xiphocephalus,  synonym  of  Rhab- 

dosoma,  30 
Xiphopeneus,  sub-divided  joints 

of,  219 
Xiphosura,  an  order  of  Gigantos- 

traca,  10 
Xyphic^phale,  30 


YouN(J,  of  Cancer  irroratus,  61; 
of  Corystes  cassivelaunus,  74; 
of  Gecarcinus,  84 ;  of  Uippa 
talpoida,  150;  of  Porcellana 
longicornis,  172;  of  Palinuridae, 
198;  of  Astacus  americanus, 
204 ;  of  Paranephrops  Zealand i- 
cus,  210 ;  of  Squillidas,  280, 288, 
of  Gnathiidae,  337 
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Zanclifer  caribensis,  rediscovered, 

144;  orbits  of,  145 
Zenobia  preoccupied,  374 
Zeaxo  preoccupied,   403;  alphei, 

416 


Zia,  melanocephala,  paludicola,  421 
Zoea,  a  larval  form,  59,   60,  61, 

101, 160, 172,  204,  222 
Zoology,  domestic,  13 
Zuzara,  361 


U 


D.  APPLE  TON  &  00/8  PUBLICATIONS. 


SIR  JOHN   LUBBOCK'S  (Bart.)  ^A^ORKS. 

THE  ORIGIN  OF  CIVILIZATION  AND  THE  PRIMIo 
TIVE  CONDITION  OF  MAN,  MENTAL  AND  SOCIAL 
CONDITION  OF  SAVAGES.  Fourth  edition,  with  numerous  Ad- 
ditions.    With  Illustrations.     Svo.     Cloth,  $6.00. 

**  This  Interesting  work— for  It  is  intenpely  b«.  in  its  aim,  scope,  and  the  abil- 
ity of  its'  author— treats  of  what  the  scientists  denominate  anthrofoloqy^  or  the 
nataral  history  of  the  hnman  ppecies  ;  the  complete  science  of  man.  hooy,  and 
soul,  includinj^  sex,  teraperamant,  race,  civilization,  etc." — I^rovidence  Press, 

PREHISTORIC  TIMES,  AS  ILLUSTRATED  BY  ANCIENT 
REMAINS  AND  THE  MANNERS  AND  CUSTOMS  OF  MODERN 
SAVAGES.     Illustrated.     8vo.     Ooth,  $6.00. 

**This  is,  perhaps,  the  best  summary  of  evidence  now  in  oar  possession  con- 
cerning the  general  character  of  prehisto  ric  times.  The  Bronze  Age.  The  Stone 
Age,  The  Tumnli.  The  Lake  Inhabitants  of  SwitzerlMnd,  The  Hhell  Mounds,  The 
Cave  Man,  and  The  Antionitv  of  Man,  are  the  titlen  of  tne  most  important  chap- 
ters."—Dr.  C.  K.  Adams  s  Manual  qf  Historical  lAteiature. 

ANTS,  BEES,  AND  WASPS.     A  Record  of  Observations  on  the 

Habits  of  the  Social  Hymenoptcra.    With  Colored  Plates.     12mo. 

Cloth,  $2.00. 

"This  volume  contains  the  record  of  various  experiments  made  wUh  ant«, 
bees,  and  wasps  daring  the  last  ten  years,  with  a  view  to  test  their  mental  con- 
dition and  powers  of  sense.  The  author  has  careinlly  watched  and  marked  par- 
ticular insects,  and  has  had  their  nests  under  observation  for  long:  periods—!  ne 
of  his  ants^  nests  havim?  been  under  constart  incpeci ion  ever  since  1874.  His 
ob.^ervations  are  made  principally  upon  ants,  because  they  show  more  power  and 
flexibility  of  mind  ;  and  the  value  of  his  studies  is  that  they  belong  to  the  de- 
partment of  origiual  research." 

ON  THE  SENSES,  INSTINCTS,  AND  INTELLIGENCE 
OF  ANIMALS,  WITH  SPECIAL  REFERENCE  TO  INSECTS. 
**  International  Scientific  Series."  With  over  One  Hundred  Hlustra- 
tions.     12mo.     Oloth,  $1.76. 

The  author  has  hero  cr>Ilected  some  of  his  recent  observations  on  the  senses 
and  intellizence  of  animals,  and  especially  of  insects,  and  has  attempted  to  give, 
very  briefly,  some  idea  of  the  organs  of  sense,  commencing  Jn  eadi  case  with 
those  of  man  himself. 

THE  PLEASURES  OF  LIFE.  12mo.  Cloth,  60.  cents ;  paper, 
26  cents. 

CONTENTS.— Ta^  Duty  of  Hafpinkss.  Thr  Happiness  of  Dutt.  A 
9oNO  OF  Books.  Thb  Choicb  of  Books.  The  Blkssino  of  Friends.  Thb 
Value  of  Time.  Tub  Pleasubss  of  Travel.  The  Pleasures  of  Home. 
SoiENOB.    Education.         

New  York:  D.  APPLETON  &  CO.,  1,  3,  &  6  Bond  Street 


D.  APPLETON  &  CO/S  PUBLICATIONS. 


THE  GEOLOGICAL  HISTORY  OF  PLANTS.    By  Sir  J. 

William  Dawson,  F.  R.  S.    Vol.  61  of  The  International  Scientific 
Series.    With  Illustrations.     12mo.     Cloth,  |].75. 

"  The  object  of  this  work  ie  to  give,  in  a  connected  fonn,  a  eammary  of  the 
deyelopment  of  the  vegetable  kingdom  in  geological  time.  To  the  geologist  and 
biitanist  the  sabject  is  one  of  Importance  with  reference  to  their  special  pnrsDits, 
and  one  on  which  it  has  not  been  easy  to  find  any  convenient  manoal  of  informa' 
tlon."— i?Vt>m  the  Prtface. 

THE  GEOGRAPHICAL  AND  GEOI^OGICAL  DISTRIBU- 
TION OF  ANIMALS.  By  Angelo  Heilprin,  Professor  of  In- 
vertebrate Paleontology  at  the  Academy  of  Natural  Sciences,  Phila- 
delphia, etc.  Vol.  67  of  The  International  Scientific  Scries.  One 
vol.,  12mo,  436  pages,  $2.00. 

**  In  the  preparation  of  the  following  pages  the  author  has  had  two  objects  in 
view:  that  of  prenenting  to  his  readers  such  of  the  more  significant  facts  con- 
nected with  the  past  and  pret^ent  distribution  of  animal  life  as  mipht  lead  to  a 
proper  conception  of  the  relations  of  existing  faunas  ;  and,  secondly,  that  of 
turnisliing  to  the  student  a  work  of  general  reference,  wherein  the  more  salieut 
features  of  the  &;eography  and  geology  of  animal  forme  could  be  sought  after 
and  readily  found."— ^n>m  t?ie  Preface. 

ANIMAL  MAGNETISM.    From  the  French  of  Alfred  Binet  and 

Charles  Fere.   Vol.  59  of  The  International  Scientific  Scries.    12mo. 

Cloth,  $1.60. 

**The  authors,  after  giving  a  brief,  clear,  and  instructive  history  of  animal 
magnetism  from  its  remotest  known  origin  down  through  Mesmer  and  the  Aca- 
demic period  to  the  present  day,  record  their  personal  investigations  among  the 
hysterical,  nervous,  and  generally  supersensitive  female  patients  in  the  great 
Paris  hospital.  La  Salp§tri^re,  of  which  M.  F^r^  is  the  assistant  physician."— 
Journal  qf  Commerce. 

WEATHER :  A  POPULAR  EXPOSITION  OF  THE  NATURE  OP 
WEATHER  CHANGES  FROM  DAY  TO  DAY.  By  the  Hon.  Ralph 
Abercromby,  Fellow  of  the  Royal  Meteorological  Sociiety,  London. 
Vol.  58  of  The  International  Scientific  Series.     12mo.    Cloth,  $1.76. 
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Mr.  Abercromby  has  for  some  years  made  the  weather  of  Great  Britain  a 
special  study,  and  has  recently  extended  his  experience  by  making  a  meteorologi- 
cal tour  around  the  world.  As  a  fruit  of  this  preparation,  he  gives  us  a  book  that 
is  to  be  commended  for  its  siranle,  deliberate  style,  freedom  from  technicality  and 
unnecessary  theorizing,  rational  description,  classification,  and  explanation  of 
a^ospheric  phenomena,  and  rich  store  of  illustration  from  the  weather-maps  of 
many  parts  of  the  world.^'— 2%«  Nation. 


New  York:  D.  APPLETON  &  CO.,  1,  3,  &  6  Bo^  Street.' 

\ 


\ 


